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PREFACE 
з % о 


Tue following*Lessons, all of which are selected from! Circular 369, 


э 
are an attempt to meet the requirements of ће Education 
Department as laid down in that circular, and the suggestions 
there given. mark a very distinct advance in this form of instruc- 
12. tion. a ы ҰЗ 
ө 


з A choice is offered to suit special aptitudes, predilections, or 
locaditi¢s ; but whatever choice is made, the children should be 
e ofwvatch the actual objects on which the lesson 
is being given. In this way only will they cultivate the habit of 
obtaining knowledge directly and at first hand. Class rambles 
and visits to museums, botanical or zoological gardens, will be 
advisable if the children are to,see some of the objects, or to 
observe theme in their natural surrogndings. These visits and 
rambles wifl help to develop the facuky of observation, and to 
give that love of nature which is such a heppy possession for all 


time. 


Ф 
L allewed to handl 


en paid to mental training rather than to 
and for this purpose an attempt has been 
y manner, 50 as to enable 
s from their owmobserva- 


Attention has be 
*impasting information, 

/ made to arrange the lessons in an orderl 
the*children to make their own inference 
tions, ог from the experiments*suomitted to them. Where the 
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lesson does not lend itself so readily to this nisthod of TM nént, 
efforts have been made to use it asa special adicto heres 
tion. This is the case in some ofthe lessons on plants, where 
the names used and the information given are Subsidiary to. the 
observation demanded. 


o 
The teacher is advised to Sketch freely in the lessons, and for 


this purpose a largë number of illustrations have been added, 
most of which lend themselves to Black-board work. Where 
suitable, the sketches should afterwards be made by the children 
in a subsequent drawing lesson. 
б о 

All answers should not only be accurate in астра but 
should be given in complete sentences. А good training for this 
would be to follow each lesson, within a reasonable 
composition lesson on the object. 


We bave to express ougobli sation and gratitude to Mr, ]. А; 
BUTTERFIELD, B.Sc., and to Mr. J. S. DEXTER, 
kindness in reading through the proofs. 


period, by a 
о 


B.Sc., for their 


Ф 


* distinguished“between two kinds of instruction whi 


4 
1 ` 
Й | A 


EDUCA {vow DEPARTMENT CIRCULAR vii 


2 


pik T “.. 
е 

EDUCATION DEPARTMENT. 3 
Circular to H.M. „Inspectors. Circular 369. 
———— 


Object Teaching. - 


Education Department, Whitehall, London, 
25/2 June, 1895. 
SIR, 

It has been observed that in Schools in which Object Teaching 
has been intyoduced with most success the teachers have carefully 
^5 in other schools 
are not seldóm confused. These two kinds of instruction are—(1) 
observation of the Object itself, and (2) giving information about the 


Object. This distinction is of importance, because the scope and 


method,of the lesson differ according to its nature. Object teaching 
leads the scholar to acquire knowledge by observation and experi- 
ment; and no instruction is properlygso- -called unless an Object is 
presented to the learner so that the addition to his knowledge may be 
made through the senses. 

Juniðr teachers have not unfrequently given lessons before H.M. 
Inspectors which ме wrongly described as Object Lessons because 
in dealing with the topic selected no suitable appeal was made to the 
eye of the scholar. A lessor for example, on the elephant to children 
in'village schools, who have no opportunity of visiting either Museums 
or Zoolagical Gardens, may conv! ey information and store the memory 
With interesting facts, but it does not cultivate the habit of obtaining 
knowledge directly and at first- hand, or develop the faculty of observa- 
пой. EE well the lesson may be illustrated by diagrams, 
pictures, models, or lantern slides, if the children һауе no opportunity 
of'handling or watching the actual object which is being dealt with, 
the teacher will be giving an Information Lesson rather than an 
Object Lesson. It she:ld be always remembered that in Object 
Lessons the imparting Of information is secondary to the cultivation 


of the faculty of observation. 


Object Teaching should further be distinguished from Instruction 
in Natural Science. Jt is Elementary Science only in so far as it 
aids the child to observe some of the facts of nature upon which 
Natural Science is founded ; but«as it deals with such topics without 

` 
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formal arrangement, it. differs widely from the ѕуметацс study of a 
particular science. The principles of scientific „classification, the 
continuous study of one group of natural phenomena, the generalisa- 
tion from facts and the search for natu*al laws; bclong {оа later stage 
of mental discipline, which will be much more effectual if it is bping 
based upon the preliminary training of the senses through sound 
Object Teaching. It is most important, therefore, that if, for example, 
Object Lessons are given on plant life, no attempt should, be made to 
treat them as a continuous introduction to the study of Botany, or, if 
the lessons relate to animal life, to the study of Zoology. In Object 
Teaching the chief interest in the lesson should centre in the Object 
itself. 


The following suggestions, which have been made by practical 
teachers, will be found useful :— 


© ( , zn 
(1) The teacher should select only so many of aid Objects set 


forth in the appended or other similar lists 
year without overburdening the scholars. 
better cultivated by the thorough ex; 
by thé'superficial treatment of many. 

(2) No Object should be chosen which 
thoroughlv illustrate either by,the'Object itself 
representation of the Object, or by both. All tha 
whether in the mode of study or the 1 
be carefully avoided. 

(3) The children should be en 
lesson illustrative specimens whic 
from friends. 

(4) The children should be encou 
illustrative of their observations, w 


cases to make simple records on Square-ruled paper. Clay modelling 
and ether manual occupations may be employed to test the accuracy 
of the impressions which the children form, and to fix them in their 
minds. Teachers also should frequently illustrate details of the lesson 
by blackboard drawings: Children who 
a lecture will be open-eyed and receptive for half-an-hour while the 
teacher draws as well as talks. 

(5) Visits to Museums and other instit 
are now recognised by the Code, and may 
taken where possible in connection w. 
Sional class excursions out of School 
accordance with Art, 12 (f) of th 
proper guidance, will enable teache 


as can be dealt with in the 
Habits of observation are 
amination of a few objects than 
9 
the teacher cannot 
or by some adequate 
it is purely technical 
anguage and terminology, shoul 
а? 


couraged to bring with them (о, ће 

h they have collected or borrowed 
> 

raged to make simple drawings 

herever possible, and in. certain 


oe. B 
utions of educational value 


ith the Object Teaching. Осса: 
hours (or, if the instruction be in 
€ Code, in school hours) under 
rs both to provide suitable Objects 


are jaded in five minutes By: 


advantageously be under- . 


E 


A 


о 
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and td confirm preyious impressions. It should be borne in mind 
that Objects, when they are brought into the class-room, cannot be 
there gttdied under their ordinary conditions; and therefore it is 
important by a proper изе of such. expeditions to let the children see 
what part.the Olsjectplays in its usual surroundings. 
(6) If the scholars are to learn intelligently from their Object 
Lessons, the first requisite is trained attention. The right method 
of securing this is to direct, in a conversational way, the attention of 
the children to the different parts of the Objectyin an orderly manner, 
and explain the relation of each part to the whole. After the analysis 
or study of separate detail, the Object should be again treated as a 
whole. It should not be left in fragments, but the division into parts 
should be followed when possible by the reconstruction of them into 
their originalunity. Through such teaching the vague and indefinite 
; impressions which children receive from Objects when they are first 
presented to ет are gradually converted into clear mental pictures. 
(7) The attempt to teach children to be accurate in observation 
cannot be separated from the need of making them accurate in 
description. After the children have been trained to observe'a fact 
they should be practised in making a correct statement of it in a 
sentence of their own. This oraP answering in complete sentences 
will lead to correct use of the English language, both in talking and 


and will store the mind with a useful vocabulary. In the 
о write brief weekly com- 
as which 


Writing, 
higher ttandards the children will be able t 
positions in which they may express ina written form the ide: 
they have acquired through oral instruction. 

in value of Object Teaching, there are three 


To sum up the mai 

principal uses. The first and most important is to teach the children 
to obserye, compare, and contrast ; the second is to impart informa- 
tion ; and the third is to reinforce the other two by making the results 


o5 them the basis for instruction in Language, Drawing, Number, 

Matlelling, and other Handwork. р ] 
There are, however, other important uses of good Object Teaching. 
It»makes the lives of the children more hzppy and interesting by 
opening up an easily. accessible and attractive field for the exercise of 
brain, hand, and eye. It,gives the children an opportunity of learning 
Я d directs their attention to external 


the simplést natural facts an h 
bjects, making their education less bookish. It further develops a 


о 

JWove*of nature and an interest in living things, and corrects the 
tendency which exists in many children to destructiveness and 
thdughtless unkindness to animals, and shows the ignorance and 
cruelty of such gonduct. The value of the services which many 
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animals render to man should be dwelt upon, aj the importance of 
kindly treating them and preserving them should be pointed out. By 
these means, and in other ways, good Object Tedching máy»ay the 
foundation for the right direction of the activity and intelligence of 
the children throughout the whole school. Uu. o 

I have the honour to be, 


E 


SIR, 5 $ 
Your obedient Servant, 
a G. W. KEKEWICH. 


OBJECT LESSONS. 


The following lessons deal with the ordinary phenomena of common life 
and with objects familiar to the children. “The teacher's choicfis not confined қ 
to these lists; ^''- objects will be accepted subject to the approval of the 
Inspector. Any of the objects may be dealt with at the discretion of the 
teacher in more that one lesson, and although they have been grouped for con- 
venience of reference, it is not intended to prescribe any specified number of 
them for a yearly course. With different treatment the same object may be 
adapted to more than one standard. Some teachers may prefer to (leal with 
the same object in successive years, or to recur to it after a year's interval, 
expanding the study to suit the growing powers of the scholars. To meet dhe 
varying requirements of teachers it will be noticed that in some cases the 
names of the objects have been merely enumerated, while in other cases a fey 
suggestions have been added as to the mode of treatment. 


L—PLANT LIFE. ^ 
(«) The study of plants as | produced ; estimate age of tree; the 
growing things. record of wet or dry seasons, 
Grow an onion in a bottle of water Climbing stems.” Ivy. 
and note appearance of root aiid stem. | Train bindweed up a stick and 
Make a model in clay of the various note that it turns to the right. 
stages of growth at short intervals. 4: If you unwind it and force it 
Grow mustard seed on damp flannel the other way Ato the left) note 
and note stages of growth. ы how it resumes its, old direction 
Notice a few cürious roots. 
The carrot. Cut off the top of 
one and grow it in a saucer of 
water. Contrast the root of a 
daisy (fibrous) 
Roots which s 
or strayberry. 
Violet root. 
Contrast root of Iris and Solo- 
mon's Seal in their modes of 
extension. Note autumn tints. Collect and 


Stem. Count the rings in a trunk | press leaves of various colours in 
that has been felled. ^ Rings, how | autumn, 


о 


Strawberry 


ў of deciduous trees contrasted 

| with leaves of evergreens.  Contrasta^ 
leaves of holly, ivy, and box with 

leaves of. oak, elm, and beech. 


an Water 


г Y 


e 
Buds. Leaf buds and flower buds. 
Parts of a flower. 
Fruits. , Different kinds. 
+ (0) BYossoms, Fruit, Seeds, and 
Leaves. е 0 


Parts ofa flower а 
Fféwers of curious shape. 


Colours of flow 
Fruits. Ноу 
Shooting se 
Flying seeds. 
Curious flowers, primrose , 
compound flower (daisy) ; water lily. 
Leaves. Shape, veining, arrange- 
ment. қ 
sFlowers as Ñupplying (1) weather 
* glass, (2) clock; (3) calendar. 
Examine се! гу plant. Сш leaf. 
stalks into thin sections to see how a 
plant is built up. 1 
(c) How plants are adapted to 
their sueroundings. 
A bunch of spring flowers (accord- 
ing to time of year). , 


es 


À bunch of summer flowers (accord- | 


ipg to time of year). 
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A bunch of autumn flowers (accord- 
ing to time of year). 
Flowers and the soil. 
| Riverside plants. 
| Plants that grow in running water. 
| Plants that grow in still water. 

Meadow plants. 

Plants of the heath and moor. 

Plants of the hills. Plants of the 
wood. Plants of the sea-coast and 
salt marshes, 

Sundew ind flesh-eating plants, 
Ferns. 

The spores of ferns. 

Grow some spores in а pan under 
glass and watch growth and develop- 
ment of a fern. Contrast with growth 
| of mustard from seed. 
| Mosses. 
| Lichens. 
|. Fungi. 
| Simple experiments in manuring 


Bog plants. 


plants. 
How plants help or hinder each 
other’s growth. 
Parasite}. Mistletoe. 
Plants which help or іпуше man. 


et IL—ANIMAL LIFE. 


52) The Cat (compare with Dog).— 
Eyes, rough dry tongue, soft pads and 
sharp claws, teeth, method of holding 
pity, drinking, covering of fur, whis- 
kers, tail. 

The Cow (compare with Sheep and 
Goat).—How she takes her food, 
teeth, chewing, milk (cheese and 
butter), tail, Жок, covering, ears, 
horns, nose." % 

. The Horse (compare with Donkey). 
Covering, teeth, hoofs, tail, mane. 
The Rabbit (compare with Hare). 
--Тееіһ, legs, feet, claws, covering, 
tail, whiskers, ears, eyes. 4" 

The Mouse (compare with Rat and 
Rat).—Teeth, paws, tail, 
whiskers, eyes, ears. се iv; 

A Fish.—How fitted to live in 
water, weight, shape, Éovering, tem- 
perature, movements. 7 

А Plaice (compare with Herring). — 


Flat, eyes on one side of head, gills, 
movements. 

Animals which sleep in winter.— 
Examples: Squirrel, ^ dormouse, 
commen snake, frog, toad, snail, slug. 
Preparation made for sleep. 

(0) Mole. — Shape, snout, teeth, 
paws, claws, eyes, ears, fur, food. 

‘Hedgehog. — Covering of spines, 
how it rolls itself intoa ball and why, 
head, teeth, food. 

Common Snake (compare with 
Viper). ape, covering, teeth, how 
it moves, how it swallows its prey. 

Frog (compare) with Toad and 
Newt).— Movement, capture of prey, 
breathing, winter quarters. 

Gaiden Snail (compare with Slug). 
| — Shell, mantle, head, horns, eyes, 
| food, preparation for winter sleep. 
| Earth Worm.—Shape, rings, loco- 

motion, food, usefulness. 
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Spider (contrast with Bee).—Shape, | 
segments, legs, ey jaws, spinnerets, 
web, breathing organs. 

(c) Paws and Claws and their uses. 
— Cat, dog, rabbit, mouse, mole, frog. 

Tails and their uses.—Horse, cow, 
donkey, dog, cat, monkeys, harvest | 
mouse. | 

"Tongues and their uses.— Cat, dog, 
cow, woodpecker, frog. 

Teeth and their uses.(;- Man, cat, 
cow, ho rabbit, snake, fangs of 
poisonous snakes. 


Hair, Fur, Wool, and their uses.— 
Cat, mole, dog, sheep, fox. 

Beaks of Birds and tacir uses.— 
Duck, fowl, parrot, sparroW, goat: 
suéker, heron. 

Feet of Birds an@ their uses. — Duck, 
fowl, swift, owl, etc. е 

s. —Example 


bee, beetle, 
cockreach, silkworm. In- 
sect development, legs, wings, seg- 
ments, mouth, breathing apparatus, 
ovipositors. 


IIL—THE SKY, THE AIR, THE SURFACE OF THE 


LAND, AND WATER. 
1 


(а) The Sky.— 9.irise, noon, and 
sunset. (Note the object over which 
the sun is seen to rise from month to 
month. Note sun's position at noon, 
and its varying height above horizon.) 

Shadow. (Note by aid ofa spike 
erect on a flat disc the varying length 
of the shadow at noon. - Study the 
shadows of objects. Variation in 
sharpness and depth.) 

Moon. (Note the changes. 
the shape from week to week.) 

A few ofthe brightest constellations. 
(Make diagrams on square ruled paper 
from a study of the sky itself. Great 
nd Pole Star ; Lyra and Vega ; 
ssiopeia.) 

Planets. (Note any planet visible 
when the lesson is given. Mark its 
position on square ruled paper for a 
few weeks.) 

Varying length of day and night 

(0) The Air.-- Wind. Varying 
direction, (Note and keep record of 
the direction of the wind from day to 
day.) . 

Warmer and colder winds; rainy 
and dry winds. 

Moisture in the air shown by sea- 
weed ; string (changing tension), 

Wet cloth dries in the wind (water 
turns to vapour). 

Vapour turnsto water. 
on slate. Clouds on hills. 
mists. ) 


Draw 


(Breathing 
Evening 


р о 
Clouds in the sky, Three chief 
kinds : ‘heaps,’ * bel? * feathers.? 

Rain. (Notesize of drops. Rain- 
drops on dust form little balls. Note 
effect of heavy rain in tearing up roads. 
Note the channels so madefand the 
arrangement. of the sand and pebbles 
washed to a distance.) 

Rainbow. (Note the succession of 
colours. Note position of sun behind 
observer and of the bow where the 
shower of rain is falling. Mote that 
height of агер changes. When is it 
higher and when lower ?) E 

Rainbow colours on shells, film of. 
tar, «іс. Feathers of birds. 

Dew. (Note when formed. Cloifd- 
less weather. On what does it lie 
thickest ?) 4 

lloar frost. 

Snow. (Note size of flakes. Move- 
ment of flakes in the air, as they fall. 
Snowdrift. Snow squeezed into ice.) 

Hail. (Note when it falls. 
Examine hailstones. Is the hail ac- 
companied by thunder ?) 

Thunder and lightning. 

(c) The Surface of the Land.— 
Level or sloping. Simple way of 
measuring slope. Height of school > 
and neighbouring hill tops above 
sca level. 

Flow of “water over 
Neighbouring stream ог 
Water-partings. 9. 


the land. 
streams. 


a 


, damp rocks. 
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The*river basin in which the school 
is situated. o 

Construct, a model fountain and 
make бішме observations on the pres- 
sure of water. — Milldam., A ‘hegal? 
of water. Notion pf falling water as 
a mejor. 

Soils. Clay, sand, slate, granite, 
chalk, quarries near school, gravel 
pits, clay pits. brick’ works. (Note 
how the rocks lie, in layers or in 
masses without structure.) 

Stones in the brook, water-worn ; 
pebbles on beach, rounded ; pebbles 
in gravel pit often with sharp edges, 
perhaps iceborne. 

Difference between sand and mud. 
Crumbling TE Effect of frost on 


ves by th sea formed by the 
waves; caves in land formed by rain 
dissolving limestone ; stalactites. (А 
lesson for schools in limestone regions 
or near rocky coasts.) 

Building stone, marble, 
stone, sandstone, etc. 

In marble, note shells, etc. Note 
plants in coal. 
9 Volcanic rocks. Lava, brimstone, 
pumiceestone, basalt or whinstone. 
(According to the nature of the dis- 
trista) T 

Rock salt ; crystals of salt. Salt in | 
sea water. Mineral in solution. 

dlard and soft water. Rain water 
compared with streams from chalk or 
limestone ; leavings after evaporation. 
Fur in kettles. Softening hard water. 
o (In certain districts) other minerals ? 
in solution, sulphur wells, iron springs, 
medicinal waters. 

Mortar and cement. (Slake lime 
amd make mortar ; note the heat, etc.) | 
Surface soils. Crumbled rocks. 
Waterborne sand and mud. Veget- 

able mould and earth worm y 
Vegetation and cultivation. Forest, 
moor and heath. Heathers. 


ate, Bath. 


10-3. 


5% Hedgerow trees, elms, ashes. 


Trees of the forest, oak, beech, 
birch. e 
Evergreen trees, pines and firs. 
Evergreen plants and shrubs, holly, 
o 


o 


ivy, box. Contrast evergreen and 
deciduous leaves. (Note changes at 
fall of leaf. Autumn tints. Press 
specimen: 

Riverside trees, willows, poplars, 
aspens. 

Hill pastures and meadows. Turf 
on the downs and hay in the valleys. 

Gardens and their contents. Gar- 
den fruits and wild fruits. Garden 
flowers and wild flowers. 

(4) Water. — Standing 
ponds ; pond life. 

Springs and running water. Clear 
water looks shallower than it is. 
Simple experiments in illustration. 

Study of flow of a stream. Where 
the flow is quicker (a) in the middle ; 
(4) on one side, outer and inner bend. 
Where the bank is «йеп away and 
where sand is spread out. Varying 
bottom ; deep pools, shallows, sand 
banks. Confluence. of tributary. 
Delta. Measure the speed at which 
the water flow 

Study df, seashore. Rocky and 
sandy coas Soundingsy The rise 
and fall of the tide. Currents. 
Drifting sand. Effect of frost on 


water ; 


| cliffs. Breakwaters. Layers of soil 


and rock exposed down the side of a 


cliff. 3 ; 
Measure ith thermometer the 


temperature of (a) a spring; (0) a 
stream ; (c) a pond ; (4) the sea. 

Ice. | Study hardness, mode of 
fracture; splitting „blocks with a 
Сое И Docs тео зулп, an. 
water? Easy to make two surfaces 
of ice freeze together. Simple ex- 
periments with ice. | ) 

Watch апа recÜrd behaviour of 
thermomefer plunged in melting ice. 

Melt some ice carefully to find out 
whether it takes up More or less room 
than the water into which it changes. 
(Force a mass of ice into a lump of 
clay and let it melt there.) 

Ете some water in a bottle and 
note bursting of bottle. Bursting of 
pipes. Р 

Notes on expansion apd contrac- 
tion of substances illustrated Бу 


xiv OBJECT 
behaviour of water at different tem- 
peratures. Preliminary notion of 
thermometer. 


Watch cold spring water being 
heated to boiling point in transparent 
glass vessel. 
given off, and as the water is heated 
bubbles of steam rising from below. 
Observe force of compressed steam. 
Preliminary notion of steam engine. 

Dribble powdered alum into clear 
water. Hang thread in the solution 
and note the formation of crystal. 
Alum and other crystals. 

Expose to the air crystals of (1) 
salt; (2)soda. Note change. What 
difference? What difference accord- 
ing to weather? Expose to the air 
crystals of saltpets* дапа note result. 

Dribble salt into clear water and 


Note bubbles of air | 


note that it dissolves, quicker at first, | 


а) The water we drink—how ob- 
tained, s 

Some ofthe simpler properties of 
water. 

River (or canal)—according to cir- 
cumstances. 

Boats, barges, or ships, with which 
children are familiar—according to 
circumstances. $ 

Other ships, ¢..g., Atlantic liners. 

Bricks—their size, shape, and manu- 
facture; their size, &c., to be ascer- 
tained by children's measurements. 

Bricklayer’s work—arrangement of 


bricks in r4-inch wall and 9-inch ' 


wall, shown with real bricks or with 
small wooden ones ; mortar, &c. 
Coal—its simpler properties. 
Coal—how obtained. 
Coal—how transported and how 
used. Р 
Coal gas; it may be made in 
presence of the children. 
Gas works and gas pipes. р 
Petroleum—how obtained% 
simpler properties and uses. 
Lamps and their dangers. р 
Commor. stones used іп building 
and road-making. 


its 
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then slower, at last no тоге? іѕ dis- 
solved. Placc'a fresh egg in saturated 
solution and afterwards transfer it to 
clear water. zo . 

«Опе liquid is denser than another. 
Compare water and mercury. Things 
which float in mercury and ПК in 
water. 

Upward presgure of water on bodies 
dropped into it. Why bodies sink or 
float. Why steel ships float. Why 
cork floats. 

Simple experiments in displacement 
of water. 

Simple experiments in pressure of 


IV.—OBJECT LESSONS FOR TOWN SCHOOLS. 


water and pressure of air. Siphon. 
Squirt. Pump. Diving bell. 
Distillation of ља. — Filtration, 
Water; a combfaation of two. 
gases, oxygen and hyürogen. Simple 
experiments. 
Road-making and payin; z? 
Quarries and quarrymen 
Railways—general sketch. 
Engines and стране n 
The work of railway men, e 


The park or public garden,^ general 
sketch. * 

Тһе park* or public рагйеп»-опе 
or two of its more © conspicuous 
trees, 

The park or public garden—ong or 
two of its more conspicuous plants. 

Comparison between calico and 
flannel. 

Cotton and its manufacture. 

Lancashire and the cotton district ; 
mills. С 

Sheep-clipping and rearing. 

The West Riding of Yorkshire ; 
factories, &c. 

(д) Cart-horse. 

Donk 

Sparrow. 

Rat or mouse. 

Cat. CT Ld 

Plants grown in schoolroom (acorn 
in glass of water). 

Plants grown in schoolroom (ihus- 
tard and cress). 


o 9 
е 


Plants grown in schoolroom (hya- 
cinth in water or pot). 

Plants grown in schoolroom (a fern). 

«Costerigchger, and what he sells. 

Some common fruits sold in streeto 
or shops, е, pears end apples. 

Sore common fruits sold in streets 
or shops, e.g., strawberries. 

Some common fruits sold in streets 
or shops, ёл, oranges” 

Some common fruits sold in streets 
or shops, e.g., cocoanuts. 

Things seen in groc 
6.85, tea. 

Things seen in grocers window, 
с.) Sugar. 


window, 


EDUCA TION DEPARTMENT CIRCULAR 
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Things seen in grocers window, 
e.g., coffee. 
Things seen in grocers window, 
e.g., currants and raisins. 
The baker and his work. 
The milkman, 
The addressing and posting of a 
letter. 
The postman and Post Office. 
The sweep and his work. 
` Dangers фот бге and how they 
may be avoided. 
"The fireman and fire-engines. 
"Bus or tram drives, 
The policeman. 


ev. OBJEGT LESSONS*FOR COUNTRY „SCHOOLS. 


(а) The farmfafd. 


and their contents. 


Its buildings 
Animals kept on 


a farm and their us Necessity of 
cleanliness, kindness, and suitable 
food. e 

The dairy and its contents. Butter | 
and cheese making. | 

Bees. Bee-keeping. 

Spring. Spring flowers. Work 


in the fields in spring. The cuckoo 
and swallów, Record date of arrival. 


Summer. Different kinds of leaves 
and fmit. Work in the fields in 
summer, 

Autumn. Work in the fields. © | 

Amill and the work of a miller. — | 

Winter. Frost. Ice. Snow. 

Birds. Singing birds, as the thrush 


and nightingtle. Birds of prey, as | 
the -hawk. — Swimming and wading 
birds,.as the duckeand heron. 
Wild animals, The fox, hare, and 
rabbit. 
Minerals. 


A mine. Three useful 


Minerals, 


The lessons on the seasons should 
correspond with the actual scasons of 
the year, and the different operations 
explained should be taken while each | 
iðin progress, ы | 

. Leaves of trees may be dried by | 
Simply placing them between sheets | 
of paper and pressing them. Their | 
shapes may be used for the children | 


to draw round on paper, which can 

afterwards be pricked and then sewn 

round. 

(4) The 
Nature. 

The lengthening day- 
light in the morn- 


waking of 


e > Б 9 
ing and evening, 
the coming warm 

Springtime. weather, birds sing- 


ing, building their 
nests, laying their 
eggs, the trees and 
hedges changing, 
buds and leaves, the 
bloom on fruit trees. 
The local wild flowers of spring. 
The daisy, primrose, bluebell. 
a Summer time. 
The local wild flowers of summer, 
Autumn. 


The local wild flowers of au- 
tumn. | n 

Winter. ‘The repose of Nature. 

The land. Woodland, meadow- 
land, ploughland, moorland. 

The sky. А 


A birl—covering, wings, beak, 
feet ; motion ; nests, eggs, food. 
N Thrush or blackbird, 


„Ж; La 
Local Birds. | Robin. 
Rooks, 


Birds which come for the summer, 


xvi 
Birds which come for the winter. 
Rabbit. 
Local wild animals. - Hare. 
Hedgehog. 


Animals on a farm. 

Our village. 

The carrier's cart. 

The cottage garden. | 

The stream or river, its banks, the ! 
birds and animals that liye near it. © 

A fish. 

A plant. 

(c) The garden in spring. 

The farm in spring. 

The garden in summer. 

The farm in summer. 

"The garden in autumn. 

The farm in днп. 

The gardén in winter, 

The farm in winter. 

The weather and wind, 

The soil ; sunshine, air, rain, frost, 
manure, 


VL—OBJECi LESSONS 
COMMON 


(а) Water.—How carried, jugs, | 
bottles, barrels, spouts, funnels. 
Wells. Things that float, things that 
sink. 6 

Solids.—Hard and soft, in the room 
and in clothing. Files. Hammer 
and nails. Buttons. 

Powders. — Flour. 

Pastes.—Paste, clay, putty. 

Things porous.— Bread, sponge. 9 

Things that melt. — Butter, fallow, 
sealing-wax. Ice, snow, 

Water.—Difing clothes, breathing 
on slates, frost on theopane. The 
boiling of the kettle. The pot boiling 
over. 

Things that dissolve.—Sugar, salt. | 

Air. — Bubbies, pouring water 
through funnel into empty bottle. А | 
burning candle, Fans, ;blowing 
feathers, Paper windmills. 

Forms of Strength.— The floor, 
joists and boards, “Wooden bridges. 
Steps and stairs, 


o 


| town. 


OBJECT LESSONS | 


The farmer's tools. 
drill, reaping*machine. 
The crops 3, grass, coyn, root-crops. 
Wheat. 90 
"The potato. 
The oak *ree;* 
The elm tree. 
The apple tree. 
Evergreen trees. 
An insect. 
The spider and his web, 
The butterfly; colours, beauty, 
history. 
Bees, 
The farmer’s pests. 
The farmer's friends. 
A pond. У 
A frog. F 
A ramble in a wood and what may 
be seen there. 95 
The railway. 
Market-day in 


T'e" plough, 


the neighbouring 


A newspaper. о 


ІМ THE SCIENCE OF 


THINGS. 
: о 
Things that stretch. —Elestic bands. 
Things that Бепа.-2- Во and 
arrows.  £ord, ropes. 


Machines.—Tops. Roller fot pas- 
try, for garden. — Perambulator. 
Movements.—Walking rupning, 
leaping, creeping, crawling. 
Musical toys. —Harmonicon. Bell. 
(4) Water.— Pipes, taps, the foun- 
tain. Canals. Rafts, boats,.anchors. 
Solids.— Teeth, „nails and cíaws. 
Sand-paper. | Pins, o needles," awl, 
gimlet. Hook and eye. 
Powders.-— Chalk, pencil. — 
Pastes.— Mud іп Streets, brick- 
makirg. 
Thi-es  porous.— 
springs of water. 
"Things that melt. — 
Icicles, . 
Water. — Manufacture of salt from 
brine. Rain-drops, hail, Spray, 
water-dust, the cloud. е 


Brick, 


chalk, 


Candle-making. 


e 


e t 
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ё 
Things that dissolve.c—The manu- 
facture of sugar 


Air. — The chimney, draughts. 
Wives and breakers. Winged seeds.g 
Shuttlecock, arrow and kite.* 


Forpys of strength.—The ceiling. 
The arch. Ladders. 

Things that stretch. —A football. 

Things that bend.—fCart springs. 


Paper clips. Spider's web. 

Machine: —Hoop, fly-wheel of | 
sewing machine. Mangle. Waggon. 
Bicycle. 


Movements. —Swimming. 

Musical Toys.—Musical box. Drum, ! 

(c) Water.+-Siphon, pump. Oil, 
cream, i 
С — Hinge* tires, and axles 
The grindstone. &Serews and screw- 
drivers. 

Powders.— Black lead. 


xvii 


Pastes.— Pottery. 

Things porous.—Blotting paper, 
towels, wicks, earth. 

Things that melt. — Lead, iron. 

Water.—Salt lakes. Distillation 
of water. Clouds and rain. 

Things that dissolve. — Crystals, 
hard water, varnishes. 

Air. — The pop-gun, the fire-engine. 
Winds. iling ship. 

Forms of” strength.— The 
Railway bridges. Cranes. 

Things that bend.— Clock spring. 
Chains. 

Machines. — The loom. 
machine. Rolling iron rails. 
ing. 

Movements.— Flying. 

Musical Toys. — Tin wnistle. Sounds 
from stretched cord. 


roof. 


Threshing 
Coin- 


VIL.-MEASURING, WEIGHING, AND TESTING. 


A two-foot rule. 
Measurements of length 

—first by eye, then 

with rule. 

Easy measurements 
а square — first by eye, 
they jvith rule. 

Easy measurements of rectangles, 

The wire-gauge. e 

Callipers. 

Scales and weights. 

Weighing pf common objects — first 
by hand, then with scales ; weight in 
CE ony: 

Weighing letters. 

рш ае А, 

Spirit level. 

Steam—observations оп boiling 
Water ; condensation of steam, &c. 

Mercury—weight of; cf. drop of 
mercury and drop of water; ейесі of | 
heat on mercury. ! 


| 
1 

Measure- 
> ments in 
°| inches only. 


ъ 2 


ө Alcohol—ef*sct of heat op it; its 
evaporation. 

Thermometer—its manufacture. — 

Thermometer—uses; readings in 
ice, in boiling water, under the 
tongue, inschoolroom. —— 

А candle--its composition. 
wick. 

Candle under bell-jar over water ; 
candle in narrow-necked bottle. 

Chalk— where found; its 
gin. р 
Chalk—its treatment with acid. 
^Chalk--its reduction to quicklime 
with blow-pipe ; lime-water. 

Sugar heated in tes-tube; wood 
heated in test-tube. е 

Sulphur heated in test-tube ; lead 
heated in test-tube. | 

Magnet and iron filings. 

The compass. е 


The 


ori- 


є 
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« STANDARD I 


LOAF SUGAR AND CHALK. ғ 


Things required.— Piece of sugar and chalk for each child ; tumbler, Жа, 
spoon, colour card. 
B 


ORSERVATIO: 


RESULTS 
Ане: J - Ss 2-2. А is 
ел. Tell children tb*iook at specimen | Both are like the Loaf "Sugar and 
and note colour. | colour marked Chalk are white. 
| white on card. 
2. (a) Let children taste each, fiar the Тһе one that tastes 


other has no taste, sweet is Sugar; 
(0) Try to write with each on В.В, | One will not w це the опе hat 
dn B.B., “оша” writes ca В.В. is 


| will. | Chalk 
3. "Let children feel each. |One feels Cu | ar feels rough; 
| other smooth. Chalk feels smooth. 


4 етеп children to Break off Sian су broker Sugar and Chalk 
corner of piece of sugar, | up into sparkling | аге both easily 


and gently crush piece broo "rains. broken. Sugar 
A E X Е | owder sparkles ; 


e _ ken off. Examine powder. | р 
(4) Repeat with chalk. | Chalk easily seen | Chalk powder does 
^ | wupintosmallnon-| not. 
sparkling gina 

5. (a Take a spognful of powdered Sugar disappears. "We cannot, see the 
) sugar, ys into tumbler ү” Sugar їп the 
partly filled with water ; stir. e | water, yet we are 

à) Let several children taste the | Water tastes sw^et. | sur? it is there, 

water. | 


n a drop tastes The, Sugar has 
spread itself all 


6. Make alstrong solution, 15 child | Ev 


taste а sweet. 

te a drop. through thewater, 
$ [Teach that the Sugar 
" А | has dissolved in the 
water; do not use 

the term melt. ] 
— ui ——— с == 3 
7. Put powdered chalk into water; 4 Chalk er not а= | Chalk will not dis- 

Eu af appear. | solve in water. 


i$ 


R 


2 * OBJECT LESSONS * 
. 
* 4 В.В. SKETCH. 
‘Sugar. 27 Te Р Chalk. ORs : 
* White : 44 158 White. 

R&gh. Smooth. -% 
Breaks easily. Breaks easily, 
Dissolves. | Does not dissolve, 


m . 
Oral composition to follow. 


BRICK (Firsr Lesson). 


Thiags required. — Red and yellow bricks, colour card, cube, paper, knife, 
pieces of paper same size as sides of brick, rulefs. 


HING HINTS InrdRMATION 
е 1 i 


ж 2 
Show red brick ; let child pick out corresponding | Bricks arered or yellow. 
colour on colour card. Repeat with yellow 
bricl 


children count sides ; put number on each 
Че as counted. Alsocount number of corners. 


3. Introdzce cube; hav€Sides and cornes counted, 


Brick has six sides, eight 
corners. s 


| Cube has si 


eight 
corners. 
4. Cut out piece of paper same size as sideof cube, X sides of сиһ are same 
Superimpose on all sides to show equality. i s 


» 
5. Сш out piece of Paper same size as largest side ОГ six 
of brick. Superimpose, and show that 


5 об brick, fo are 


Supe only large size, two middle size, 

one other side is same size. Repeat for ether two small size. 

sides, . 
DOC К тет E d ANLE RET. 5 
6. Divide orjects in room into brick- and cube- . 

shaped. Р A | 

ч--- -- -<- --------- 

7. Pass prepared pieces of paperend rulers round | е $ 

class. Let children (4) measure size of large | 5 5 

paper with rulers ; (2) drew oolong on slates | 

same size, following directions of teacher on 4 

В.В. 


At next Drgwing Lesson repeat with тіс е- and small-sized pieces 

of paper. 

B.B. SKETCH. 

Brick. 4 
Red or Yellow. 
Six sides, eight cornets, 
Sides are three different sizes, 


J e 
Oral composition to follow. % 


° STANDARD I - 


e 


ko ' + BRICK (Srconp Lessoy). | = 


М 


OBSERVATIONS AND EXPERIMENTS 


2 А есы ; 
Things required. —Brichs, block of wood same size as brick, sponge, water in 
E 
pail, piece of tron, red ink, lump sugar, saucer. 


я 
INFERENCES 


т. (а) Let child hold brick in hand, 
then bl|ck of wood, and 
compar; "weight. 

40) Put each shto water. 
Repeat wifh iron and sponge. 


hold brick than 
| wood. Brick (and 
| iron) sink; wood 
| 


%! (and sponge) float. 


2. (а) Stand brick on end in saucer Water is sucked up 
of water. into brick. 
(4) Stand dry sponge on end in Water is sucked up 


saucer of water. into sponge. 
j Examine first sponge, and | ° 
0. afterwards brick, for holes. | e E 

Refer to damp rising up walls.) 

с) Place lump sugar in a little Sugar sucks up red 
| . red ink in saucer. ink. 

Ті? Јо find holes. 
= ae 
^ > ж 1 


3. ret children note arrangement of 

ks in wall of schoolroom or 

` take them to wall of playground} 
‘or, better still, take them to 
watch a bricklayer at work. 
Imitate the arrangement with 
bricks in schoolroom. Draw оп 
B.B., and let children copy next 
Drawing Lesson. 


B.B. SKETCH. 


5 Brick. ^ 
“ Heavy. 


«Ога! composition to follow. 


4 
ў 
| 


It is more tiring to Brick (like iron) is 


| BOUE pike 
onge) is lighter 

t ax Brick, 

е 

| Brick (like sponge) 

| sucks up water by 

means of holes. 


" 


Sugar must have 
little holes, but we 
cannot see them. 


Has holes, which suck up water. 


4 OBJECT LESSONS 


CLAY (Firsr Lesson). 
Things required.— 4 piece of moist clay 


rating dish, Spirit-lamp, stone, glass. 


е 

(brown or white) and & piece of 

paper for вас} child ; putty, dough, 2 "dia-rubler, elasti 
б 


c, bladder, evapo- 


RESULTS | 


OBSERVATIONS AND EXPERIMENTS | | 


—eo 


INFERENCES 


1. Ask children to look at pieces of | Clay is like colours" Clay 


clay, compare with colours on | marked brown or 
colour card. white on colour 
card. 


(а) Let children touch clay. Clay feels wet. 
(4) Dry some clay in evaporating Steam escapés, 
dish, 


3. Let children push finger into clay, 
scratch with fingdr-nail. Contrast 


is scratched by 
with stone. i 


nail. 


Clayyleldstofinger, | Clay is soft, © 


is brown or 
white, 


i 


Clay is moist, 
oist clay con- 
tins water, 


о» 


4. Let child drop clay on ground. 
Contrast by dropping Blass on 


does not break, 
ground, 


Clay is flattened, | Clay is tough. 
| 


= = - ER. 
5. (a) Note flattened рез of сау о 
dropped on ground. 

(0) Let children fiatten their pieces 
of clay on all sides (by 
knocking on pieces of paper 
placed flat on desk) and 
make them into cubes, then 
into square prises, then into 
spheres. Note shapes after | 
removal of hands. 

Draw shapes on В.В., and use 
for next Drawing Lesson. 

(c) Repeat with putty, dough. 


Clay easily made 
into cubes, &c. 


6. Takeelastic, india-rubber, bladder 
partly filled with air, make ipto 
various shapes; remove hand. 

ы . 


made into various | 
Shapes, but do not 
еер shape when 


| 


These things can be SEE that can be 


Things easily made 


into any shape 
and which keep 


shape “after re- 
Eu of de 
—Cla ty. 
Dough x 


ade into man: 
shapes, but which 
do not keep shape 


A o hand is removed, after remova] of 
| tania = ави, 
ndia-rw i 
| Bladder 07 “i 
3 E = = 
B.B. SKETCH. 
Clay. 


Brown, white. 
Moist—with water. 
Soft. ы 
Keeps shape—like putty, 
not like elastic, 
Oral composition to follow, ° 


“ 


а аы “лет 


+ v 


° STANDARD 1 


CLAY (SEcowp Lesson). 


Things required. — Moist cla, flower-pot, sand, dried clay, ashes. 
е 


eo 


OBSE] 


VATIONS AND EXPERIMENTS RESULTS 


о 


* 

Water does not run 
through clay, but 
does run through 
sand. 


1. (а) Mould clay into shape of small 
basin, pour in water. 


(6) Place layer of clay at bottom of 
are pour in water, 


(с) Repeat (2))уй sand. 


INFERENCES 


| Clay holds water, 
sand does not. 


в 


o * 

- (а) Show som® clay that has been | Clay has become 
exposed Фо sunlight for а hard, cracked, 
day ог so, Examine. | and powdery. 

(ё) Produce specimen from 2 (0) 
last Lesson, Examine. 

(c) Kfead some of the dry clay 
with water. 


Clay becomes moist 
and soft. . 
е ма 


ву becomes hard 
y en waterleaves 
1 


6 


3. Drop dry clay on ground. Clay breaks. 


e 
р = ера 


4- Blace dry clay in bottoni of flower- | Water runs through. 
pot, pour in water. 


EI. Im 


5. Mix clay with ashes; bake for a 
long fime. Оп a subsequent 
occasion compare with brick. 


"The baked clay and 
ashes and the 
brick are rough, 
Suck up water, &c. 


© В.В. SKETCH. < 


Moist Clay. a | Dry Clay. 
' Easily shaped. 

Not easily broken. | 
Ej Holds water. 


е A Brick is made of baked clay and 


,* Oral composition to follow. 


Not eas 
Easily broken. 
Does not hold much water, 


Dry Clay is different 
from moist clay. 


j————— 


i 
Dry Clay does not 
Told much water. 


A Brick is a mix- 
ture of clay and 
ashes baked for a 


| long time. 


ily ‘shaped. 


ashes, 


6 OBJECT LESSONS * » 
SAND. E 


4 
Things required.—Sund for cach child; slates, water, coarse "sandstone, 


- 
tumbler, spoon, sugar, flower-pot cont@ning sand through which water has js 
been run several times, muddy water, small pail, celoux card. 

oe 
OBSERVATIONS AND EXPERIMENTS | RESULTS INFERENCES 
2 ce с] E > ыш = 
1. Draw attention to specimen, апа Colour of sand most | Sand is yellow. 
compare colour with those on like that marked | (The colour of the sand 
colour card. yellow on colour will vary somewhat [ 
| card. with the locality 
= 22. HELSA аа x ur PESCE I 
2. Get children to spread out sand | Sand easily spread | Sa: , like powdered 
in thin layers overslates. Сош- out into layer loft sugar, is E 
pare and contrast appearance | of small shining mie ap of shin- “ 
with that of sugar. pieces. | ing grains, b. 
ez ж Kee T JEN =. TIE la 
3. Drop sand into water, + |It sini | Sand is heavier , 
| than water, , 
е TA > г = — --- = 
+ (a) Stir up water. | Sand carried round. | Movin, watermakes 
(4) Cease stirring. |Sand sinks to) sand float, 
A bottom. 2 
5. Try to “dissolve saiid in water Ѕ а does not dis- | Sand does not dig? 1 
Dissolve sugar as contrast. | appear. solve in water. 
Hess | 7. 
6. (а) Pour water into sand in flower- | Waterruns through. | Sand doe: mot hold 
pot. Recall similar experi- | | water, but holds 
ment with moist clay. | А dirt, | Я 
40) Pour muddy water into flower- Water runs through | Water can be made 
pot. | clearer. purer by running 
it through sand. 
7. (a) Take moist sand and pless as Sand becomes caked Sandstone is made 
much as possible into small | and hard, | Up of grains of 
pail, invert pail, and turn | a Sind that have 
sand out. ac Pressed to- 
2 ther, E 
2) Take piece of coarse The sandstone E à $ 
9 stone, scrape it. Е. powder is like [Extern inference to 
powder; compare withsand. | sand. Сап, 
t B.B. SKETCH. o 
Sand. | 


Yellow—made up of grains, 
Does not dissolve. 

Makes water purer. o 
Sandstone is pressed sand. 


nl о 
Oral composition to follow. = 


o 


NDARD 7 7 


CANDLE (First .LEssox). 
Things geqüired.— Candies, matches, fire, lamp, paper, slate, spoon, small 
shect of glass, (аға, butter, 
(The Lesson should be н ina darkened room or a dark day should be chosen 


for Hes Lesson.) 


OBSERVATIONS AND EXPERIMENTS 


RESULTS INFERENCES 


1. (а) Drop pin on floor; ask child 
to find it. 
(4) Light candie to assist search. 


2. Blow out candle, light lamp, gas, 


&c. ) y 


3. Re-light cand 
hand nearer’ and nea 
flame, Repent with fire. 
со 


candle 
° 


4. Bring piece of paper and match 
nearer and nearer candle and 
fire. 

burning candle held over 

slate. 

(4) Note wax on slate. 


s (a) Т 


e 


7. Slowly melt lard or butter in a 


spoon. Ask what happens to 
butter when put on warm toast, 


8. Make notch in candle about half- 
inch from top ; light. At end of 
Lesson examine candle and wick. 

€ 


e 


Pin cannot befound. | Room is too dark. 


Pin can now be found,| Candle gives Light. 


"Things can again be 
seen in room. 


Lamp, Gas alsogive 
Til MN 
Flame is hot. The 

nearer anything 
ets to flame, the: 
* hotter it becomes. 


becomes 


| warmer. 


It is dangerous to 
Eo too near any- 
thing burning, 


Paper and match 
catch fire, 


Wax drops on slgte. 


Heat melts wax. 


с -an T n 
! Wax becomes hard. | Cold makes wax 
| hard. 


Wax first becomes Heat makes wax 
soft, then melts, | soft at first, then 
melts it. 


Lard, butter, be- | Lard, butter, when 
come first soft, heated act like 
|» then melt. мах. 


shorter ; Themelted wax goes 
into the wick, and 


Candle Г 
vick has wax in| 


9. Hold sheet of white paper flat 


| it. is thore burnt 

| £ away. 

и | Paper, glass, be-| Candle produces 
comecovered with | soot, во do fire, 
soot. lamp, &c. 


over candle flame, or smoke glass | 


me, Refer to soot 
blackening of ceil- 
ings, «с, ^ 


Candle. 
light, 
Candle gives + heat, 
M soot. 
Oral coínposition shoul 


B.B. SKETCH. 


Heat melts wax. 
Cold hardens wax. 


d follow the Lesson. 


“7 


8 OBJECT LESSONS 7 


CANDLE (Srcowp Lesson). 


Things required.— Candles, 4nife, colton, spirit-lamp ; cylindrical, gardioard 
mould, open at one end, closed at other 3«lass beaker, wax, blacklead pencil, 
А = ыд б a - 


TEACHING HiNTS 


1. Show candles ; draw attention to parts. 


2. Cut candle lengthwise ; note wick. 


3. Take wick out of tallow candle, untwist cotton, 
show threads, ‘Take several strands of ordi- 
nary cotton and twist into wick. 


208 — 
4. Arouse children's ettention by asking how wick 
gets inside candle. "Take cardboard cylinder, 
attach twisted cotton to closed end. Melt 
wax in glass beaker over spirit-lamp. Hold 
twisted cotton so that it runs through centre 
of cylinder. Pour in wax ; allow whole to cool. 


- ———— — -0 - _ 

5. While cooling is gómg оп draw at&ntion to 
shape of candle, contrast with round ruler and 
unsharpened pencil ; sharpen pencil, compare 
with tapering end of candle. 


6. Draw candle on В.В.апа let children Copy on 
slates. ^ 
o 


v == 


7. 'ТаКе cooled candle out of mould, light it, and 
show that it behaves like an (шагу candle, 
Recapitulate the main points of First Lesson or 
Candle. ° oie 


o 


Candle consists of :— 
1)? Wax* or Tallow. 
2) Wick. а 


Wick runs through middle of 
candle from one end to other, 


- a 
The wick ig/made of twisted 
cotton. ° 
== о 


Wax candles are made by 
pouring Wax into mould 
through middle of which 
runs wick, 

{Explain that candle moulds 


are made of metal, not card- 
board.] a 


Candle is same shape as 
sharpened blacklead pencil, 


TU B.B. SKETCH. 

dle. 
се т. Wax* or Tallow. 
2. Wick (Cotton). 
To make Candle. 


т. Put wick down middle cf. mould. 
2. Melt wax, pour into mculd. 


Oral composition to follow. 


o 
* In nearly all candles the so-called wax is either stearin or рагаћ! 


п, not beeswax, 


o 


STANDARD I 


COAL (First Lesson). 
- Things required. — Piece of coal for each chila 


black wool, fire, tobacco-pipes, clay, Gawdust 
| tongs, white Pate. 


о 


-ve ADT 


OBSERVATIONS AND EXPERIMENTS | 


RESULTS 
В e ATA 
т. (а) Ask children tô compare | Coal is same colour 


; large lumps of coal, hammer, 
, water, fire or Bunsen burner, 


Coal is а bright 


colour of coal with colours as that on card! black in colour. 
19 ‚ оп colour card. | marked black. Some sides of & 
| (0) Compare with colour of blick | Woolisadullblack; | piece of coal are a 
! wool. coal is a bright! dull black; these 
3 black. dull black sides 
(с) Ask childreljto examine coal | Some sides of the| blacken the fin- 
more garezally. pieces of coal are gers most. 
^ v a dull black. 
(d) Let children, rub fingers on |o 
n E 
: dull and bright sides of coal. о 
° дыг А | ү; тана =. =: 
Ask child to press finger into ball Finger enters wool | Coal is hard. 
of wool and into piece of coal. easily; will not 
enter coal. 
3. (а) Ask'ehild to lift lump of coal. | Difficult to lift. , | Coal is heavy. 
4) Drop piece of coal into water. | Coal sinks. A Б 
4. (а) Strike coal with hammer. | Coal breaks. Coal is brittle. | 
(4) e large piece of coal, strike | Splits easily nto | A piece of coal is 
it eZozg its greatest length. layers, made up of a 
( (c) Strike"'hnother piece across its | Does not split so} number of flat 
B og greatest length, © easily, and then| layers. 
Қ oe only into irregular 
5 lumps. 
[ Sueb . A = Е, Е x X c 
5. (а) Put piece of coal on fire, or | Coal — gives Coal and wood burn 
hold with tongs in Bunsen | brown ‘smel easily. 
flan. takes fire, cracks, 
leaves a white ash. 
(Ф) Repeat with wood. Same results. 
eod à — — > 
6. Put some ydered coalinto Cloud of brown| When coal and 
ш pos OI top with ‘smoke’ issues, wood are made 
layer of clay, heat, apply | which deposit: а) hot they give 
© plate to issuing ‘smoke,’ | sticky, blackmass | off smoke and а 
ignite ‘ smoke.’ on plate; smoke} black, sticky stuff. 
Ы burns. Coal is something 
(4) Repeat last experiment? using | Same results. lik? wood. 
sawdust instead of coal. 
\ с z 
| $t: B.B. SKETCH. 
` Coal 
| n “ Black, hard, heavy. 


Burns—like wood. 
47 Oral composition to follow. 


IO 


brown-paper, coke. 


Introduction. — Recapitulate last Lesson, dealin 
saying coal és li 


OBSERVATIONS AND EXPERIMENTS 


OBJECT LESSONS" 
COAL (5ксохр Lesson). 


Things required. — Pieces of shale fron 
Gc. ; water, stone, slate, tar, tobacco? “іре, clay, coal, fire or 
с 9 


e 
20 

coal measures with imprints of leaves, 

Bunsen burner, 


es 
ug especially with the reasons for 
"00d. 


REsU 
ше ч а кые Se Е 2 
і. (а) Pass round piece Sec figs. 4,75, 6, 7. Coal is made up of 
showing — imp | the remains of 
leaves, &c.; е | ants and trees. 
shale was found near coal. | А, 
(0) Show picture of tree root See fig. 8. 2 
standing in * under-clay.* ( 
2 pani - че ^ 
2. (a) Scrape shal, let powder fall Water becomes  Sffale was опсо mud, ! 
into water. muddy. ?&nd was madeo 
under water. 
(0) Examine shale more closely. Shale andcoalmade Coal was probably 
Compare with coal. (See up of layers, made under 
last Lesson 4 (2).) water. 

з. Compare coal with stóne, slate, ог | Coal is like them in | Coal comes out of | 
any, other mineral which the e being hard,heavy, the earth. . 4 
children know is obtained from &c. 
the earth. | 

= (Беттен а 
+ (а) Repeat Experiment ó (a) last It is black, sticky, Coal when heated 
Lesson, compare the black and has smell of | yields tar, 
mass with tar, tar. | ^^ e 
(д) Compare ‘smoke’ from pipe | ‘Smoke’ from pipe The proper name for 
with smoke from brown- lights ; smoke ^ what we see issu- 
paper by trying to light from brown paper, im fromthepipeis 
each. Compare with lighted |. Will not. nof smoke buana 
gas. ° Coal when heated 
5 MG yields coal gas. 
(c) Break pipe, ne mass olt is like coke, Coal when heated 
within. Compare with coke. yields coke, 
— ee ee oe D 
° o В.В. SKETCH. ? | 
Coal. 9 
Was once trees znd plants. | 
Was made under уу; ter. | 
o Is dug out of the earth. 
Things made from соат, Gas. 
2. Tar. P. CUR 
3. Coke. | 


An Information Lesson on a Coal Mine could well foll 
also a Conversation Lesson on the 
as heating and lighting agents. 


uses of wood; coal, coke, and gas, 


E 
ow here, and 


STANDARD 1 IT 


4 ме. 6— Fernfrom Ес F 
oy = c] iant moss from Fic. 6.— Fern 1G. 7. Fern from 
í Fic. 5. Branch of АР Coal Measures. al Measures, 


LJ 
12 OBJECT LESSONS 
. 
РО 
. | 
e 
e 
e 
Fic, 8.— Section showing coal seam. а, coal seam ; 
d, under-clay with roots; д, c, shale and sandstone 
forming roof, containing fossil stems, leaves, &c. 
е 
LJ 
n e 2 4: 4 
LEAD. 


Things required. —Sheet lead, emery paper, a new shilling 


tron, and wood, the same size ; water, ki 


2, hammer 


of about same diameter ; iron Spoon, Spirit-lamg. 


o 


OBSERVATIONS AND EXPERIMENTS 


1. (а) Show sheet lead; „contrast 
with bright silver shilling. 
(4) Rub part of lead with emery 
cloth. 
(с) Ask why mother wraps гир 
silver teapot in cloth after 
cleaning it. . 


€ Б. mum 
2. (a) Let child hold pieces of iron, 


lead, and wood, and state 
which is hardest to hold up. 
(Ф) Drop eacly into water. 


RESULTS 


2 piecss of lead, 
3 head an®iron piping 


9o 


ENCES 


Lead looks dull. 
кез looks bright. 


ALL г 2: 


Lead is hardest to 
hold up. 


Wood floatse lead 
and iron sink. 


Lead is bright in 
coloury but turns 
| dull when air is 
allowed to get to 
dt. 


| Lead is heavy,” 


з. Let child try to cut lead and iron 
with knife. 


Lead can be, iron 
cannot be cut. 
* 


3 DESC 
Lead is softer than 
iron, | 


4. Hammer out a piece of lead into 
a sheet ; show some sheet lead. 


SN 


Lead is easily made 
into a sheet. 


Lead is easily ham- 
mered out, 
. 


\ o 


‹ 


STANDARD I 13 
OBSERVATIONS, AND EXPERIMENTS RESULTS INFERENCES 
5. Get child to try to bend lead and L/ad bends; iron| Lead is easily bent, 
iron piping. B qm | will not. 
ао — 


6. Put a little lead in iron spoon; | Lead runs. Lead is easily 
apply heat ; tilt spoon. | melted, 
D 


7. (а) Try to write with pieceof lead | Lead marks оп | Blacklead is some- 
on paper. Compare with | paper. thing like lead, 


blacklead. but is not really 
elt blacklead in | Blacklead does not 1984. 
% melt. 
о В.В. SkETCH. 
o Lead. , e 
ба Bright. Easily hammered out. 
Heavy. Easily bent. р 
Soft. Easily melted. 


Oral composition to follow. 


IRON. И 
Things required. —/a:/s, hammer, poker ; pieces of ire and swood-of equal 
size ; water ; iron rod, aud piece of glass tubing about same diameter ; heavy 
weights ; tron and lead tubing of about same diameter ; fire, sheet iron, 
tron wire, piece of rusty iron, lead, iron spoon, magnet, penny, shilling, 
tron filings, sand. 


OnSHRVATIONS AND EXPERIM 


т. (а) Let child hold piece of iron Iron harder to hold Iron is heavy. 


and wood of same size. | up than wood. 
(ё) Drop each into water. Iron sinks; wood 
5 floats. 


2. (a) Let child scratch wood with | Wood easily 
iron nail. ,, scratchec. 
(6) Drive nail into piece of wood; | Nailnot altered, but 
pull nail out, and examine. hole has been 
o | made in woods 


glass rods оп | Glass rod breaks; Iron is strong. 
two supports, Hang heavy iron rod does not 
weights оп parts of rod break. 

between the two supports. 


4- (a) Get child to try to bend iron | Lead tubing bends ; | Iron does not bend 
and lead tubing. | iron tubing does | when cold, but 

3 |. not bend. bends when hot. 
(8) "Put poker in fire till end is red- | Poker easily bent. 
hot; press hot poker side- 
ways on еа. 


Iron is hard. 


3. Rest iron and 
Й 


О 
14 OBJECT LESSONS 
OBSERVATIONS AND EXPERIMENTS | RESULTS | IgFERENCES 
EE = | А 
5. (а) Get child to strike piece of ХУ% effect is pro- Iron сап be hàm- 
iron wire with hamme duced on on. & mered out when 
(0) Make wire red hot; strike | The iron wire is hot, but not when 


with hammer. flattened. cold, 
(c) Show specimens of sheet iron It can also be made 
and iron wire. | е into wire. 
6. Melt lead in iron spoon. Lead melts; spoon Iron does nof melt 
does not. easily. 
э + 
"E А A as 


exposed to air for a long time. brown scales. | 


7. Show piece of iron that has been Iron is covered with C iron, 


8. (a) Try to pick up nail, penny, Magnet picks up Iron *is the oniy 


shilling, lead, &c., with omy the iron. common thing a 
magnet. e magnet will pick 
(0) Separate iron filings from sand 2 тір. ^ 


by means of magnet. 
Tron. | “Ұз Ж % 
Heavy, hard, strong. 
When heated can be bent, and hammered out into sheets, It can 
also be drawn out into wire. Does not melt easily. Rusts in 
аш. Is picked up by magaet, 
Oral composition to follow. 


"WATER (Finsr Lesson). 


o 
Things required. — Water, milk, treacle, oil; various shaped ех, flasks, 


&r.; greasy slate, ink, vinegar, stone, wood, hile paper, sugared d, water, 
vinegar. e М 8 
OBSERVATIONS AND EXPERIMENTS | | INFERENCES 
1. (а) Take flask full of water; tilt Water runs cut. | Things that pour— 
flask. water, milk, 
t т. 9 treacle, oil. 
(6) Repeat with water, milk, Things that do not 
treacle, oil, stone, woods Pour—stone, wood, 
2. Pour water Into various shaped Water fills up every Water easily 
vessels. 0 o | part of vessel: changes its shape. 
a (a) Let water drip on slate; note Water splits up into Water is made up 
shape of drops. | drops. A of a number of 
2) Ask for skape of raindrops. | round drops, 


с) Let water drip on greasy slate. | 


4. (a) Draw attention to surface of Top of wateralways Water always has 
water in vessels in (2). lat. | a flat top. 
Tilt the vessels ; note surface. А. : 
(2) Recall surface of water in 
pond. d 
[Show picture something like fig. 9.1 Й 


D 


* STANDARD I 


——3—— | 


* D к T ж " 
% 5. Cénfpare ‘colour’ of water with | There is no colour, Water has no 
colours on colour card. Contrast | oncardlikecolour colour. 
especially with piece of Whitey) of water. 


pape 


6. Let child taste water; contrast | Water tastes nåther Water has no taste. 
with taste of sugared water and Sweet nor sour. 
vinegar. ^ 


7. Ask child to smell water; contrast | Vinegar 'smells'; 


Water has no smell, 
with vinegar, | water does not. | Е 


e m дА э-же à 
8. Drop penny into а glass of water, | Penny can be seen | Water men Up 
1. 


then one into glass of milk; in water, not in 
hold each up to light. — | milk. | 
Puer P : ° 
В.В. SKETCH. 
Water, 
Pours ] А | Has no colour not 
Changes shape , | like | Has no taste like 
* Has flat top ee Lets light through ) milk. 


Is made up pf drops 
+. Oral composition to follow. 


16 ` OBJECT LESSONS? 
WATER (5ксохр Lesson). 


Things required.— Pieces of wood, cork, stone, iron, 


. Z 


all the Same size; toy , 


boat, water ; one can with hole in§ide, another with hole Zn bottom. " 


d 
OBSERVATIONS AND EXPERIMENTS : REsuLTS * 


INE 


RENGES 


т. Place wood, cork, stone, iron, toy Wood апа cork] 
boat in water. float; iron ard 
stone sink. 


2. Ask child to hold wood, cork, 
stone, iron, and pick out the two 
heavy and the two light ones. 


Wood and cork are | 
light; iron and 
stone are heavy. 


3. (а) Again float cork and wood in The wood sinks 
water, and note which sinks deeper into the 
deeper into the water. water than the 

КЕР К cork, 
(0) Ask child to compare weights The 


Some things float 
in water; others 
sink, 


Light things float 
in water; heavy 


gs sink, 
oating things are 


partly іп and 
partly out of the 
ater. 


ke lighter a thinge 


e more of it 
floats out of the 


--ө----- °— 


Water TON up- 
wards. 3 


wood is 
of corkand wood by holding heavier than the | is, t. 
them in hand. | cork, 
water. 
4. Push cork down tobottom of water; Cork returns to | 
note resistance ; remove hand. | surface. | 
| 


5. (а) Place heavy weight on hand 
of child's arm extended to 
full length. 


The heavy weight 
presses the hand 
downwards. 


(4) Repeat with stone, wood, | The stone, wood, 
cork, &c. &c., also press 
Ф downwards? but 


not so much. 
° 


6. Take can with small hole in» 
bottom, cover with finger, fill | 
with water, remove finger. * 


Water runs out, | 


з с == Щщ. е. 
j 2. ғ. E 
7. Repeat with can with hole in | Water — runs out 


side. | (fig. то). 


Heavy things press 
downwari 8a good 
deal; light things 
presse downwards 


only a little, 
Light things float 
because the 


press downwards 
with less force 
than water 
presses upwards, 
Water presses 
downwards. 

е 


A 


etd 
Water presses side- 
ways. E 


В.В. SKETCH, & 


о 
Things that float іп water— Wood, cork — Light. 
в» Sink ,, ,, —Iron, stone Heavy. 
Water presses upwards 
downwards - every way. 
sideways | 


Oral composition to follow, 


STANDARD 7 17 


КУУ * WATER (Turd Lrssox). 


2. > ы е 
Things required, — Water, sugar, salt, chalk, sand, spirit-lamp, hot water, 
evaporating dish. ” 


Introduction. — Recapitulate Lesson on Loaf Sugar and Chaik (№. 1). 


RESULTS * | INFE 


ə%ж---- — Я 
1. Try to dissolve sugar, sand, salt, | Sugar and salt dis- Some things dis- 
chalk, in water solve in water; solve in water; 
" sand and chalk others do not. 
e e do not dissolve. 

- = Er $j 
e2. Add salt to cal@ water, at first Salt dissolves at first | Water сап get so 
plentifully, then more sparingly; quickly in water, full of salt that it 
stir; continue till no more salt then more slowly, will not hold any 

dissolves, and by-and-by will more. 

not dissolve at all. 


NEET - Бе 
3. Get child to place finger in water | Salt dissolves. - 7 | Cold water that will 


А [note that it is cold], apply spirit- ° © not hold пу more 

lamp [note that water gets | salt can be made 

ч hotter]; note what becomes of to hold more by 
B salt at bottom. | heating it. 

== Е MUT ВЫ 

+ Fill flask with water; apply heat. | Water runs over. Hot water takes up 

е [Much time will be saved if the | | more room than 

water put into the flask is already cold. Hot water 

hot. ] i can hold more salt 


than cold, because 
it has more room 
4 inwhich tohold it. 


£ - ——— _ -- 
half full of water (prefer- Bubbles form, rise, Тһе singing of the 
ably warm water); heat; note and burst, at first kettle is caused by 
results. Compere sound made some distance, the bursting of the 


Recall ‹ boiling over ' of kettle. 


by water to singing of kettle. from —— surface,| bubbles, When 

EE | afterwards on the the bubbles rise 

* | surface itself, | to the top the 
| (fig. тт). | water boils. 


6. Place a little water in an evaporat- |All е — water| Steam is а form of 
ing dish ; boil. changes into; water, 
steam (fig. 12). 


—— І- = 
7. Place a little of the salt water in | Water changes into | Salt can be got from 
dish; boil; let children taste steam, salt is left salt water by 
residue, б behind. | boiling away the 

| ! water. 


^ 


е с 


*. A 
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В.В. SKETCH. 


Things that dissolve— Sugar, Salt. e 
"Things that do not Lx uu Chalk. 2 

Hot water dissolves more salt than cold water. 

To get salt from salt water, boil awa¥ the water. А 


The shape of the flask of water may be used as a Drawing Lesson. | 
Oral composition to follow. 


AIR. ae 2 FiG. 12. 


Things required. — Water, bellows, paper, feathe > 
7/7, P rA + ers, (оу ті 7 s; 
sailing-boat ; bottle with well-fitling cork, th А GÀ RUM) 2) А СС pig 
light flask with tightly Siting india-rubber tube Doro edo ‘et ey 
pair of light scales, stone, i а сатр; 


A 2 LI - 
OBSERVATIONS AND EXPERIMENTS | 
I. (а) Let child move hand in air 
(cf: moving hand in water). 

(?) Blow bellows against hand. 


| 


REsuLTS 


ЕНЕХСІ 


Somethin, 
to 
па: 


Seems 


Ar can E 
рші gina an be felt, 
nd, 


2. Blow bellows against pieces of | Paper, en ed | Air T 
paper, feathers, toy windmill, | air dtr anes 
model sailing-ship in water. | 2 moves. 


e 
* [nthis and similar experiments a piece of wire gauze 


У 5 а sand-b; i 
between the flame and the flask will obviate the risk of fran of ieee 


М , 
E 
s « STANDARD I 


19 


OBSERVATIONS AND EXPERIMENTS RESULTS 
ШЕ == 


INFERENCES 


, 3 (а) Pour ewhter into funnel of | Water does not run | Air takes up room, 


в; specially prepared bottle, | through. 
(д) Shake bottle. D Water runs through 
„ә (fig. 13). 


et | 


`+ Weigh specially prepared flask | 
(fig. 14), open clamp; suck | lighter than first. 
air out of flask; close 
clamp, remove mouth; weigh | | 
again; сї heat to drive out | 
| 
| 


air. 


Second weight іс Air weighs some- 
thing. 


Б. 


5. (а) гор 'ston? into glass full of 


Water runs over| Air is as much a 


water, | glass. thing as stone is, 
(0) Weigh sone: | for: 
1) Ittakesup room. 
E Е e IH It weighs some- 
thing. 
e oe 
” B.B. SKETCH. 5 
Air. = 
° E 
Can be felt. 


Takes up room. ng < 
Weighs fuc Airis a thing. 


Oral composition ќо follow. 


Before being shaken. After being shaken. — Fic. 14,—Apparatus for proving that air has 
е 5 


weight. а, Glass flasi 


› Cork: су glass 


Fic. 13. tube; d, indis-rubber tube; е, spring clip 


~ for closing d. 


e 


с? 
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OBJECT LESSONS < 


PLANTS AS GROWING THINGS. 


Things required.— Specimens of plants illustrating the 
growth ; other specimens of сотре Мат ; Specimen onio 


necks of bottles or German flasks. 
Copper sulphate solution. 


Other things 


different stages of 4 
"s grown onthe 
as detailed in the Lesson, 


ae 


OBSERVATIONS AND EXPERIMENTS 


INFERENCES 


WHAT IS A PLANT? 


т. Show a living plant (in а flower-pot) and a dead 
plant. Contrast with a piece of chalk or any 
other mineral. 


Plants live and die; 
SES do not. 


2. Call attention to the different parts of a com- 
plete plant. The parts differ in manyu туз. Now 
show a piece of chalk; then break i up. The 
parts are all alike. 


The parts of a plant 

iffer. The parts of a 

шірэга] do not difer, 
os 


3. Show a solution of copper sulphate a week before 
the Lesson, and let the class note the growth of 
the crystals. 


4. Call attention to the various sj 
for Lesson. е 


pecimen plants use: 
> 


d 


Things that have no life 
can grow bigger, 


Plants grow. 


5. Call attention to the curved surfaces of plants; 
contrast with 727 surfaces of minerals, 


6. Call attention to the method of growth in each 
case. 


The shape of plants and 
minerals differs, 


LA DRUG 
Plants grow from with- 
in, and minerals b; 

addition from without, 


THE PARTS OF A PLANT. 


. Show a complete flowering plant (in a flower- 
pot) to the children. Point out*the parts—stem, 
leaves, roots, flowers, branches, buds, &c.—and 
have them learned from thé specimen itself, 

e = г - 4 

2, Then test with one or two other varying specimens, 


3. Test further with the picture of a tree. 


Each part ‘of the plant 
has its own name. 


PLANTS AS GROWING THINGS. 


1. Show specimens of plants in various stages of growth, 
and ask class to note— В 
а) Some are just above the soil. 
2) Some are well above the soil. 


——————— 
Plants differ in their 
growth. 


с) Some are fully grown. 


- STANDARD Т 


VATIONS AND EXPERIMENTS 


2T 


INFERENCES 


| 


е 1 

B. 2. Question for these differences, and 

necessary)— . 

а) Some plants req@iretonger than others to grow. | 

2) S6me may have been planted later than others. 

с) Some may have had more care shown them than 
others—better Soil, better light, &c. 


Weit (tell where Plants are all the better 


for being carefully 


3. Grow an onion in a bottle of water, and note the 
stages of its growth (fig. 15). 


| (About half a dozen specimens should be used, 
and the growth\\f cach should be commenced about a 
week affer the previous one. If a piece of charcoal | 
де put in the water, it will act as an antiseptic, and do | 
away with the necessity for changing the water. | 
The first week's growth in each case дда бейек be done 
in the dark, as theigrowth will be more rapid. The | 
wirst. specimen should be commenced at least six or | 
Seven weeks 2/01 the Lesson, so as to have the various 
stages well illustrated. The specimens should be kept 
in a fairly warm room, which should never be allowed | 
to get too cold; about 60° F. will do. After the first | 
week the specimens might be grown in the light and 
under the daily observation of the class.) 


“ Class to note :— ° 


(a) The absence of rootlets and new leaves in the | 
first case (fig. 15). 

| (0) Their presence in all other cases. 

| \ ‘The White, thread-like appearance of the rootlets. | 


а) The greater length and number of the rootlets. 

eP'?he quicker growth of the rootlets than of the | 
leaves. | 

(Л The increase in both roots aad leaves in the 
older specimens. 


^e the 


looked after. 

2 | 
Тһе young plant 
wants food. Some 


of the food comes 
through the rootlets; 
hence their greater 
number and quicker 
growth. Each little 
rootletis like a mouth 
sucking up food. The 
plaiits were grown in 
the dark for the first 
week in order to make 
the roots grow fast. 
4) The leaves and roots 
ave grown at the 
expense of the bulb, 
have fed on 
the food stored up in 
“(һе bulb. [Of course 
there is a limit to this 
growth.] 


(g) The shrinking of the bulb. 

zr Mire 23 З „ 

4. А clay model might be made, to illustrate the 
growth at different stages. 


Vary the instanges. Some or all of the following 
might be used :— 


(1) Hyacinth Bulbs may be grown in the same way 
^ asthe Onion. 
(2) Some Mustard Seed could be grown ona damp 
| pad or flannel, upon a sponge, or anything 
similar. The pad must be kept moist. 
(3) Grains of Wheat might be grown in the same 


way, 
-(4) Sone, Broad Beans might be planted at different 
F "periods in a box of mould. 
|. (5! Some Ears of Corn with very short stalks, placed 
o іп water a few days before the Lesson. 
(6) An Acorn might be grown like the Onion. 


ea 


Xx 
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After т week. After another After another 
5 days. 5 days’ growth, 
Fic. 15. 
4 e 
. 
HOW PLANTS GROW. "c 


Things required.— The teacher should first read through the Lesson, and see 
what apparatus is required and what preparation is necessary some days 


or weeks before the Lesson is given. ° 
е oo e 
OBSERVATIONS AND EXPERIMENTS RESULTS | INFERENCES 
— T | 2.22. d- 


1. Take two gr повз (ог two d The ene without Plants must have 
ass bottles), an one with water has not) water, 

se pound the other erepty. grown; the one 
Place a small onion on top of | with water has| 9 
each,andséethatintheongcaseit | grown, 
touches the water. Doghis a week ! 
or two before the Lesson, and | 
show the specimens to the class 
atthe same time. 


e ЕР = 


2, Show two similar plants (a week |The watered опе | Plants must have 
or two before the Lesson) in lives, the un- water. 
flower-pots. Water one, and not watered one dies. 
the other, * 


p — 
е 


D 


STANDARD 1 


OBSERVATIONS AND EXPERIMENTS 


з. Take two other German flasks, fill 
* them with water, and place a 

small onion bulb over eacb(ssza77, 

so that the food stored up їп it 

20у soon be consumed). Do this 

some weeks, before the Lesson. 

In one flask puta little saltpetre, 

gypsum, and calcium phosphate. 

Let the class see and know what 

|, has been done. 

(Zeacher should not give these 
names to the children. Tt will be 
enough for ther) to know that some 

‘ * plant food’ has been added.) 


23 
RESULTS | 
row the specimens | Plants require pro- 
uring 
the 
bulb over the 


water containing ' 
the saltpetre, &c., 
has grown most. 
1f the experiment 
js started soon 
enough the water | 
specimen will * 
cease to grow as | 
soon as the bulb 
is exhausted ; the | 
| mineral specimen | 
| grows longer. | 


4 (а) ‘Take three(rimblers, and pour ўтһе sugar and salt 


some wary. water into cach. 
In the first puta little sugar, 
in the second a little sa, 
in the third some sand ; and 
let them stand for a time. 
(2) Let,one or two of the children 
taste the sugar and salt solu- 
| tions respectively. Refer to 
sugar in tea, saltin soup, &e, 


9 


5. Refer to (2) again. ‘The unwatered | 


plant dies. Why ? Both plants 
are in'the same kind of soil, and 
théplant getsits food from thesoil. 
(a) аке alittle soil; put it in a 
vessel containing some dis- 
tilled water. (Ordinary, 
water often contains minera 
matter, and therefore will 
not do.) Shake up, and then 
lettit settle. 


D] 


(д) Pour off the water into,an eva- 
porating dish (carefully), 
first asking the class to note 

o that it looks fairly clear. 
b Place the evaporating dish 
over a spirit-Iamp, and keep 
it there until the water has 
boiled away. 


Some substances 
are dissolved by 
water, and some 
are not 


have disappeared ; 
thesand still lies at 
the bottom of the | 
glass. 

The sugar and salt 
are still in. the! 
water, but they 
have dissolved.” | 


| 


There will be some-| This something 1s 
thingatthebottom’, made up of things 
of the glass jar. which will not 

dissolve in water. 
| 

i 

| ^ 

| 


а! This something is 


| There will be пея ннен 
| something at the d I " 
| bottomofthedish. | Wich, like su; К 


| and salt, will dis- 
solve in water. 
| Hence the need for 
| watering the soil, 
so that the plant 
| may have its food 
in a proper form, 


—6 
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° 


An oral Composition Lesson should follow on the subject of the - 


Lesson. % 


В.В. SUNMARY. 


т. Plants must һауе water. > 
2. Plants want proper food. 


ч 


a^ 


3. Plants want their food in a proper form, 


о 


HOW SEEDS GROW. 


Things required. —Speeimens of broad beans or peas, acorns, beech seeds, cress, 


cabbage, castor-oil plant, pine, date, wheat or oat, 
Nower-pots, &c., to grow specimens. 
о 


boxes of mould or 


о 


- x 3 
OBSERVATIONS AND EXPERIMENTS RESULTS 


1. Take some fresh seeds and some Тһе ofd-seed speci- 


old seeds, and grow them in any men has either not 
of the ways shown in the grown at ай, or 
Lesson on page 20. is backward com- | 


e о Siresh-seed speci- 
теп. 


| pared with the * 


Fresh seeds sprout 
more quickly and 
more eagily than 
old one$ (as a 
rule), 


с —| | 
2. (а) Take some мелі ог oat ѕсейѕ | They sprout and | 
which are several years old, grow. 
but which have been kept о | 
dry, and grow,rhem in the | 
school (any seeds containing | | 
starch will do), | o | 
(2) Repeat Experiment with o/d They may or may not 
starch seeds which hâve not | sprout; probably | 


Seeds which have 
starch® in them 
keep their power 
of sprouting ° for 


many years if 


kept dry. 


been kept dry. ! not. | 

-------- Я o | 

3. Grow deans ог 2eas in the schogl. The young seed- | 

Plant at different times, soas to leaves are thick | 
show different stages of growth. and fleshy, and 


(The teacher should experiment they remain with- 
many weeks before the Lesson, so as to in the seed during 
know when to plant the specimens re- sprouting. | 
quired for the Lesson, and so as to | In older specimens | 


have them in a suitable stage of the young geed- 


growth. This «uil depend very leaves have | 
largely upon the temperature at which perished, and the 
the seeds can be kept, as well as upon young roots have | 


the seeds themselves. Most seeds re- forced their way | 
quire from one to three weeks to „into the ground. 
sprout. Of course, some require | Note the root is not 
months, and even years.) | branched. | 


The youn; CERE 
leaves feed the 
youiig plant until 


the roots are 


grown enougli to 
et their E ood 


om the soil, 


e 


e 


а ` 
© | STANDARD і 2% 
i 
: [3 
г 
f 
о с 
ie Ia, И А with-its coat cut through с, open and with the 
ү leaves б, the young stem, enveloped in с small hollow in which 
minute leaves; к. young root: is of the the young stem lay; the other letters 
young plant :° router, i: inner skin (diagram- asin йд. 17. (Somewhat magnified.) 
matic). 5 
? 
c 2 
е 4 € rA 134. 5 
| OBSERVATIONS AND EXPERIMENTS RESULTS | 
| Р eL. = t 
j 4. Grow cress and cabbage until the The green leavesare | Same inference ав 
) first leaves appear above the | the young seed- in Experiment 3. 
T ground. (Cress will frequently | leaves. They ris: 
D 4 sprout in twenty-four hours.) оці of the soil, and. ` 


| carry the coats 
| with them. These 
| leaves аге thin. 


> 
19. — Sprouting 
1 of cabbage. 4, Giai 
К the two EY Та Ше. 21.— Grain of wheat 
i ^ * FiG. 20.—Longitudinal sec: Я 
p mure о ЕИ og, DUM p food mager 
$ E aingle. ceed. leaks г pla st bud. Note 
d the coat, a, not Пааа the root is branched. 


soi 
i young stem; young 
! being yet. completely ©, young stem; m, your 
iT; Coat; о, hairs. 
\ thrown off, root; T, coat; о, hai 
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RESULTS | 


OBSERVATIONS AND EXPERIM 


5. Grow wheat or oats as in the pre- | ТА young seed-leaf | The plase-like seed- 
vious Experiments. owsintoaplate,| leaf takes the 
which remgins in starchy food to 
contact with the? feed the young 
starchy food. | plant ° 
Note that there is 
only one secd-leaf. | 


COMPARATIVE SUMMARY. 


Inferences to Experiments 1 and 2. 4 
PLANTS WITH ONE SEED-LEAF With Two SEED-LEAVES 
б » ; FA Su 
1. Have a store of starchy food | No starchy food in addition Qo the seed-leaves, 
distinct from the seed-leaf. o : 
2. The seed-leaf remains wholly | (а) If the sced-leaves are fleshy they remain 
or partly inside the seed inside the seed until the food in them is 
during sprouting, used up (bean, pea). 
(4) If the seed-leaves are thin theye push their 
o way out of the ground as green leaves. 
oo аф ———————————— — 


Oral composition to follow as usual. 


THE FORMS OF ROOTS. • 


оо 


Things required. — 21 number of specimen evots ; e.g. the carrot or monks-hood, 
the turnip or turnip-radish, radish, sowbread, daisy or grass, orchid 
* (Orchis Morio), dahlia, dropwort, Pelargonium triste, a cone, a spindle. 


Остроов Wonk.—The children eshould be taken to gardens, fields, &c., so 
far as possible, so as to see these plants growing in their natural surroundings. 
They should be pointed out to the children by the teacher, and amed by him (ог 
her), so that (he children may recognise them in their natural garb and position, 
Probably all children know a turnip, a radish, or a carrot out of the ground, but 
experience has Shown that ‘many children do not know them ? the ground ; to 
say nothing of the less common roots mentioned. Arrangements should be made 
(if necessary) to pluck one or more of the less common specimens for Classroom 
Work. The commoner roots can be easily obtained from their own gardens, from 
a friend's, or frem a greengrocer's shop. So far а possible, for the Classroom 
Work the children should be invited to bring their own specimens. 

CLASSROOM WORK. T 
т. The teacher must have a specimen of each root, either of those named in 

the Lesson, or other and similar roots of the same form. So far as ppssible 
the children also should be supplied with specimens. All these roots get 
their names from their form or shape. 2 

E 


9 . STANDARD 1 27 
| * 2. Show a carrot or monks-hood root, and let the children note— 
(«) The root is broad at the base. 
| (4) It 0 long. t 
е (c) It tapers towards the point. |) 


Such roots are cove-shaféd. Show a cone, and compare its shape. Тһе 
childréf will then see the reason for the name. 


о 

| Fic. 22.— Coni . ey Spindle. Fig 24.— Turnip- Fic, 25.—Root 

o * Eartha Fi voor of. © shaped mot of of sowbread. 
the radish. the radish. 


Yt H 
з. Show tlie root of the radish, and note— 
9% o o (a) It is broadest in the centre. 
(0) It tapers towards both ends. 
Such roots are called spindle-shaped. Show a spindle, and compare as before. 


4. Show specimen of the turnip or turnip-radish. 


(a) It is somewhat like a globe or ball. 
(0) It tapers toward its end. T 


Such roots are called turnip-shaped. : 3 
5. Bhow specimen of the sowbread root. Note— 
2 (а) It has a stem-like portion. 
f (4) The lower portion, is like a flattened ball. 2 
(c) It is somewhat like the turnip, и? does not taper. 
6. Show the root of grass or of the daisy. Note— 
(a) There is not а single root, but a bunch of 
ә (0) The thread-likeappearance of these rootlets. 
fibrous or hairlike. 


rootlets. 


Such roots are called. 
o 
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Fic. 26.—H ike root Fic, 


2 — Potato-shaped root, Fic. 28.— Tufted root or 
of ag 


b, of Orchis Morio. the dahlia, 


7. Show specimen of the root of the orchid (Orchis Morio). 


(a) There are some fibres. 

(9), Some potato-shaped bodies,.called tubers. 

(c) Some of the fibres have swollen into tubers. 
Such roots are called ¢uéer-shaped or potato-shaped. 


8. Show a dahlia root. Note— e 
(a) The tuft of fleshy little tubers. 
(4) The rootlets at their ends. 

Such roots are called Zufzed. 

9. Show the root of the dropwort. 
а) There are a number of fibres like the daisy and grass. 

b) These fibres are enlarged at their enos, 

i A number of tiny thread-like rootlets are given off on each fibre, 


Such roots have a knotted (nuce and are called £nofted, 
то, Show the root of the “е triste. It is like the fast, excepting that. 
. ЕЕЕ 


there are Séverel swellings, arranged like beads оп a necklace, along each 
fibre. Such roots are«called wecklace-shaped. 


В.В. SuMMARY, 
Roots are :— | е 
т. Coze-shaped. б. Potato-shaped 
2. Spindle-shaped. 7. Tufted. 
3. Turnip-shaped. 8. Knotted. a 
4. Flattened ball. - | 9. Necklace-shaped. 
5. Thread-like. E à 


Drawings and composition to follow as usual, 


о 
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Fic, 29.—Knotted root of Fic. 30.—Necklace-shaped root of 
Spiræa. Pelargonium triste. 


о 


A FEW CURIOUS ROOTS. er 


Things required, —.S7eczmens of carrots ; the lop of а carrot grown in water 
(several specimens illustrating the various stages of growth) ; daisy roots, 
strawberry roots, violet, roots, Solomon's seal, iris. 
aa 


N.B.—Zhe Outdoor Work should be done during one of the school rambles. 


CARROT. (Sce Lesson on the Forms of Roots.) 
‘The top of a carrot should be cut off and grown in a saucer of water. Different 
specimens should be grown at intervals^of about five days or a W eck, and 
all the specimens illustrating the different stagesepf growth should be ready for the 


Lesson. Call attesition to the different specimens; ¢.g:-— i 


A. Fresh specimen (fig. 31). E s 
B. Same specimen after one week's growth in the dark (fig. 32). 
Other specimens showing «he growth for two, three, four weeks, &c., should be 

noticed in their turn, Observe— 

‚1, The increasing growth of the leaves. 

2. The putting out of little side rootlets. 

© 3. The limited growth of the rootlets. 
4. The carrot-jop, growing less; the leaves are feeding on it. 
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30 


Fic. зі. 


DAISY. (See Lesson on the Forms of Roots.) 
Contsast the carrot with the rootsof the daisy. 


STRAWBERRY. 


OUTDOOR Work.—Take the class toa strawberry field, and let chem see the 
specimens pulled up for the Lesson. Class to note its running stem: 


У о 
CLASSROOM "WORK.--Carefully clear the mould from the roots? cf the 
specimens, and with the aid of the Outdoor Work get class to note— 


1. The long, slender, low-lying, runing branoh. 

2. That this branch is given off from the base of the stem, 

3 That it gives off leaves above and roots below, and thus grows a new 

ant, 

3. That this new plant grows in a similar way. 

15: The fitness of the name stfawberry or strayberry, 

6. That only in popularlanguage are these roots, They are really stems 
and are called runners. 2 Y 


e STANDARD 7 ЗІ 


VIOLET. 


OuTbooR Work.—The children should be taken to fields or gardens to see 
the violets growing. Specimens might Ве dug up for Classroom Work. 


"CLASSROOM WORK. —Note— ы 


т. “Тһе stem, which thé class will remember is a runner. 
ee. Itis long and thin. 

3. The rootlets grow from the under side of the stem. 

4. The leaves from the upper side. 

5. Each node may or does bear a leaf-bud and roots. 

6. Popularly it is called a creeping root. 


o Fic. 34.—Creeping root of the violet. 
° 


IRIS AND SOLOMON'S SEAL, 


Ourpoor WoRK.—Both are common garden plants, so that a visit should be 
paid to some garden ; the plants should be pointed out, and specimens should be 
. 


Fic. 35. — Root of Solomon's seal. а, end bud, A 
from which is developed the next year’s stem; Fic. 36.— Root of the iris, 
5, this year's stem; с, d, scars of the stems 

of previous years. 

e 
e 
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carefully dug up for Classroom Work. In addition, the children should bring 
specimens from their own gardens. 
CLASSROOM WORK.—Note— 1 ТА 
1. The creeping nature of the stent. 
2. The position of the stem—generally partly bgneagh the ground. 
3. The modes of extension or ways of growing :— ss 


Solomon's seal—by end buds. Point out the bud for next year's 
stem; this year's stem ; the scars of the stems of previous years. 
Tris—by side buds. Point out the same features as in the Solomon's seal. 
"Then, the Solomon's seal grows from its end, and the iris from its sides, 
"These stems sometimes creep for long distances in this way. 
4. The thick nature of each stem. 2 
5. Popularly these are called roots, as the common name, rootstock, implies. 
Nos. 1 and 2 will have been observed as the result of the Outdoor Work. 
ө С. А D y 
В.В. SUMMARY. o ү 


Some Curious Roots аге 1—1, Runners; 2, Creepers, 
Some Creepers grow :—1, by end buds; 2, by side buds. р 


Oral composition to follow as usual, A 


e о о 


THE SHAPE OF LEAVES. 


о 
Things required. —Numerous specimens of cach kind of leaf referred 40 in the 
Lesson, to distribute among the children ; leaf*of a water-lily and; tke leaf 
of any plant grown in running water ; plant of the water crowfoot, 


о 

OUTDOOR WonK.—In some of the school rambles the teacher should point 
out the plants the leav of which he intends to use in this Lesson, Attention 
should be paid to the si nd nature of the tree; the arrangement of the leaves 
their 5 and whether fairly uniform or varying ; the thickness of the lea: айк, 
with special reference to the size o£ the leaf; the geni ly narrower shape of 

res on shrubs than on trees ; je differently shaped lea on different kinds of 
the ле class of plants (e.g. the’ Plantago media and the Plantago lanceolata); the 
different shapes of the leaves under water, as compared with ¢he leaves above 
water in water-plants (e.g. the Ranunculus aquatilis) ; the roundish shape of 
leaves which ба on the surface of still water (zuater-lilies), as compared with th 
more or less lengthened leaves of plants which float on running water. 

It is not suggested that the teacher should deal with every leaf in this Lesson, 
The length of the Lesson must determine the number dealt with, and the Se 
will mainly depsnd upon the leaves easily obtained În the district. 


he 


CLASSROOM WORK. 

т. Distribute specimens of each kind of leaf to the children. 

2, Sketch the object (sword, needle, &c.) on the B.B. which gives its name to the 
leaf. Where possible show the jobject itself (c.g? needle, egg, hand, feather, 
&c.). А 

š о 


e STANDARD 7 35. 
+3. Then ask each child to pick out the leaf which most nearly corresponds to the 
~~" object in shape. 


(Probaply some mistakes will е made by the children at this stage; 
these mistakes will be the teacher’Sjopportunity. Не will be able to compare 
= the mistaken leaf with the right one, and so draw attention to little points 
of difference or likeness which have escaped the notice of the child. This 
wil] make the lesson a Sery valuable one for training in habits of careful obser- 
vation. ) 

4. The name should then be given (of the technical опе), and the reason for the 
name will be obvioug to the children. 

5. Theleaf should then be rapidly sketched on the B.B. by the teacher, but no 
name should be written on it or under it. The children must learn to 
recognise the form of the leaf from the similarity of its shape to the object 
concerned, 

6. The name of the plant from which the leaf comes may ġe given. At the end 
of the lesson the children should then be exercised in giving the plant-name 
from the recognition of the leaf itself. 

7. The partseof the leaf in each case should be pointed, and named—élade, 

stalk, stipules -so that the children may learn to distinguish a perfect leaf 

from an impeyfect one. Where ћу one part is wanting the leaf is imperfect. 


ч Fic. де, Kidney-shaped 
Fig. 37.—Leaf ef 38. — Fic. 39. — Heart shaped FIG. 4&c 10 тре 
EOS S DAS сараа сар ihelime’ leaf of the ground-ivy. 
© Ieatsheath, leaf of the D 
privet. 


AbTER LESSONS :— The child 
1. The teacher may follow Sith a Aéndergarten lesson. The children may 
prick the ан on paper and cut them out, giving thé form-name, and 
the plant-name in each case. 5 ccd as 1 
2. Or they may draw round them and cut them out, and then poer En aS ша: 
з. Or they may simply graw round them, but always naming cach completed 
specimen. 
4. Оюшеу may sheéch theni from the В, В. 
Oral composition should follow. 


e 


Fi, 41.—Arrow shaped 
leaf of convolvulus. 


the horse-che: 
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Fic. Spear- 
shaped leaf of 
the dock. 

. 


Fic. 45,—Spoon-shaped leaf 
of the ox-eye daisy 


Fis. 
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MG. 47. = Tooth-edged, — Fi. 48.—Handsshapedleafof the — Fig. 40. Lyrate leaf 
; Кокек pen of the monks-houd. of the white mustard. 
guelder 10%, 


° 

FG. 50.—Sharp-pointed leaf of VG. 51,— Needle-shaped leaves of the Scotch fir, 
the pellitory. 

е р2 


36 OBJECT LESSONS Ы 


VEINS ОЕ LEAVES. 


e 

Things required.—Prepared skeleton Qecimens of all the ‘leave? named in 

the lesson ; fresh or dried specimens of the same leaves for distribution 

among the children ; a feather. Bes: Ge: 

ee 

OutpooR WORK.—In some of the school rambles the teacher should point 
out the trees and. plants, the leaves of which it is intended to usc in this lesson. 
‘The children might be invited to notice the size, positios, and leaf arrangement 
of the plant ; whether the plant is in a lofty or a lowly position ; whether exposed 
or sheltered ; whether a land plant or a water plant ; and whether on a dry soil 
or a damp one. The object is to associate each leaf with the plant from which it is 
plucked, and so to call up а mental picture of the plant in its naturg] surroundings 
when the leaf is presented to the class. Plenty of dried skeletorf leaves can be 
found in the late autumn. 


CLASSROOM Work.—Other leaves than those here chosen will do, provided 
they illustrate the same vein structure. M 

т. Show the skeleten leaf of the gue/der rose, and note the one single principal 

vein (mid-rib). Then ask the children to ‘pick out thé leaf of the guelder 

rose (fig. 47) from their specimens. The teacher will hold up a specimen 

ё leaf in front of the class for their guid- 

ance. Then some leaves have one 
principal vein. " 

2. Hold up the skeleton specimen again 

o апа let class note that the smaller 

veins curve towards the top point 

(apex) Ав before, then let them 

recognise this arrangement in the fresh 
specimens—eurve-veined * 


3. Proceed in> the same way with the leat 
of the dandelion; first the $kéleton 
specimen, then the fresh one. There 
i* one principal vein, but the smaller 

| veins stand out straight to the edge of 
Я the leaf. Compare this leaf with а 

feather. The leaf is called feather- 
6 veined. 


^ 4. Proceed in a similar way with all the 
other leaves, and «ote the differences 
in the vein arrangement. 


FiG. 52.— Feather vein d Fic. 53.—Converging veined © 
leaf of the dandelion. leaf of cinnamon. 
° 
о 
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f. There are several principal veins, and 
ith the palm of the hand. Such a leaf is 


+ 5, Examine maple or castor-oil plant lea 
they never meet again. Compare 
called palm-veined. 

6, Sketch & cinnamon leaf on the ‘There are several principal veins, and 
they do meet again (cc sverging). The veins meet. 
a a 


© 
e Es 
Q < 


F ә 
Fic. 54. —Palm-veined leaf of the castor-oil plant. 
ө © 


o LI 
7. Examine a blade grass (fig. 37). The veins ali run straight to the point 
oftheleaf, Sucha leaf is called straight-veined. 
8. Show tbe skeleton specimens of the first five leaves, and ask class to note that 
the veins look more or less like a net. АШ such leaves are called net-veined. 
e ee f 


B.B. SUMMARY. 


Veins form the framework’ of the leaf. Т 
(о: х0 д | Curve-veined. 
ined ne principal vein, - | Feather-veined. 
1. Net-veined: ЖУ . |Palm-veined. 
Several principal veins | Net veins meet. 


ы 22-2, Straight-veined. 


<THE ARRANGEMENT OF LEAVES. 


jred.— Specimen twigs or small branches, 50 as to show the 
errangement of the leaves. 5 


Things requi 


Оотроок Wonk.—One school ramble could be made sufficient for the out- 
door work for this and the two preceding Lessons. For the purpose of this Lesson 
| the teacher should seize each opportunity to point out the different arrangements 
| as they present themselves. As the same. arrangements present themselves again 
К the children should be invited to name the arrangement, and this willafford plenty 
| of opportunity for those corrections and explanations which are almost inevitable 
and which are so valable for training in habits of careful observation, 


е 
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CLASSROOM  WORK.—Any other leaves showing the same arrangements: 


will do. 


т. Hold up a twig or small branch of fhe oaé and note the arrangement of 
the leaves round the stem. They оте one above the othe?on opposite 
sides of the stem. 


2. Hold up a stalk with leaves 


of the dead nétil~ ‘Fhe leaves still. come 
one above the other, but they are in pairs, and opposite to each other? 
з. Show a plant of the scarlet pimpernel. Тһе leaves are opposite in pairs, as 


in the last case, but they are at right angles to, each. other, (Explain 
right angle if necessary.) 


F16. 57.~ Leaf of the oak. 


“ 


* 4. Show the stem and leaves of the goose gress ог madder. 
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There are more than 
two leaves, and they are in a ring round the stalk. 

5. Show leavgs and stalk of the honeysuckle. Note that the two opposite leaves 
have tkeir ends so joined togeth&- as to seem to form but one leaf, some- 
times thus making а cup, as in the common teasle. 

6. Show the Zare's сар. The stem grows through the leaf. 

7. Shgy the leaves and stfilk of the comfrey. One part of the leaf is fixed to the 
stem, causing it to look like a wing. 

8. Show a primrose plant, and note that the leaves grow бот the top of the root. 

9. From any suitable specimens show that— 

(и) Some leaves are stem leaves; że. they grow fromWhe stem. 
(0) Some are branch leaves; i.c. they grow from a branch. 
(c) Some leaves are flower leaves; z.e. they grow from flower stalks. 

APITUG,ATORY EXERC!SES.— А number of other specimens illustrating the 

уагіойв kinds of arrangement should be provided for the lesson. Each specimen 


should be held up to the class for examination and then placed, under the direction 


of the children, in its proper class. 
Oral composition to follow. 
е 


o 


Fic. бо- Perfoliate leaf of common 


. 220 hare's ear. 


e. | » 
Fic. 59.— Leaves of 
pimperne® 


the scarlet Fra. 6r.—Leaves of the madder. 


OBJECT LESSONS 


THE CAT (First Lesson). 


Things required. - 4 caé or 


т a 
den, оф pictures of the cat, a saficer of тїй, 9. 


a bit of meat, a biscuit or piece of bread, а cas skull with teeth, a ilog. 


OBSER 


ATIONS AND EXPERIMENTS 


BODY. 


r. Let the cat stand up on its legs. 
Call attention to the body ; it 
is long and strong looking. 


2. Stroke the fur the right way and 
ask class to listen; there is no 
sound. 


° 
2 


REMARKS 


These qualities of the body. 
enable the cat to move 
about without making a 


INVER RN 


e 


Its body is so 
formed and 
tovered as to 


noise, fit it to hunt 
3. Call attention 16 the size and © its prey. 
shape of the head ; it is small ° s 
and round, and small in pro- | 
portion to the bulk of the body. 


MOUTH. Р a 


т. (a) Сіз» the cat a piece of meat о 
and let it eat it on a table 


before the class. қ 
(0) Note that the jaws move up | The cat neither сих nor Thereisnochew- 


B ‘hews its food, but fears| ing; hi 
anddownonly. Now brin; 5 , | ; hence по 
a boy out n front of. Е it and swallows the torn | need for the 
classand ask him tocata 2/66 whole. - side „Шоуе- , 
е of biscuit. Note that ments; 


ә 


is jaws move upand down 
and from side to side. 


2. (а) Show a bone that has been | The meat is torn from the The tongue ig 


cleared of its meat by acat. bone by means of ће a seraping 
(The experiment may be | eteeth. The bone is then organ, 
done in front of the class if licked or scraped clean 
thecathasbeenkeptsonie- ^ by the rough tongue. a 
what hungry, and there is E 
not too much meat on 4he | 

опе.) ® | * 


The roughness is caused | 
by little hooks all over 
the tongue, which point 
backwards. “This action 
is called lapping. 


bone. | 
(0) Call out a child in front of 
theclass. Pour a little milk 
into its hand. Let the cat 
lick it Its tongue is 
rough. 


3. Then place a little milk in a The tongue is a 


saucer on the tableand let the | lapping organ. 
cat have it. Note the action 2 | ji 


of the tongue. Contrast it | | 
with our method of drinking. 


OBSERVATIONS AND EXPERIMENTS 


Show a æt skull with the 
‘teeth. Note that the cutting 
teeth are small; the teaming 


STANDARD I 


hell edges of what are The teeth are 
usually grinding teethare suited for eat- 
pressed together so that — ing flesh 
they may be used for 


teeth very long. There‘are no 
grinding teeth. cutting. 
EYES e . 
Insunshiny weather we let down | The сас eyes are made іп The сас hunts 


e 


the blinds, or if we have to | 
look sunwantls place our hands | 
above our eyes, the object 
being to regulate the amount 
| of light. When does a cat 

chiefly hunt'its prey ? At night. 


mice in the 
dark, and so 
must be able 
to see in the 
dark. 


a special way. The pupil 

ets smaller and this 
xes the quantity of 
light. "The pupil gets 
smaller by day and larger | 
by night. The eyes are 
shielded by curtains. 


: e CER 
| $ e 
| 
/ 
424 ; 
\ Fic. Сасе eye by night, Fic. 63.—Cat's eye by day 
1 % eec г 
í THE CAT (Srcowp Lesson). 


rs, They 
from each 
Touch them 


1. Note the cat's whi 
stand out straight 
side of the face. 
and the cat urns its head. (An 
over fondled cat sometimes takes 
no notice. In such a case try 
again, only ‘a little more 5o: ) 


it i aller than the P 
Note meen of the whiskers 
from root to tip ; they extend ҮЕ 
width of the body. Hence, 
whére the whiskers can 50 Un- 
у touched the body can. go. 


т head again; | 
2. Note the size of the body. 


INFERENCES 
E 


Childrensonfétimes, They are for feel- 


in error, call them ing and measur- 

| veneers They | ing. By means 
give notice of aniy- of them the cat 
thing in the cat's | feels things in 
path at night, ог | the way and mea- 
tell the size ol sures spaces, 

| a hole through © 

| which it wants to 

| creep. | 
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REMARKS 


OBSERVATIONS AND EXPERIM 


EUS АС. 1 


r. Let some of the The cat is a 


children — feel night ani- 

the cat's fur; | mal and 

it is thick and | therefore 

warm, needs warm 
fur. 


Fic. 64.—Overhair and fur of cat. 


2, Elicit that a well-fed cat has a There is overhair Good food improves 
‘nice’ coat; a stray or neglected growing through ^ the look of the 
cat has not. 2 ‘the fur. [Sketch © coat, - 

-------------- on ВВ, Ѕоопею__ Ы 

3. Refer to the cat's habit of licking ог latera cat licks | The cat is а clean 
its fur—of washing itself, It does | itself after every |^ animal, 
this very often. meal. Тһе cat is 

we d - - fond of warmth: | — СФ " 

4. Introduce a dog into the room, (7) It sitsin the sun. дүе. terror ша; 

: Ask the children ® note the con- (2) Or before the fire, DS shown by an 
dition of the cat's fur and Баске (©) It seeks gomen fur, 

The back is arched and the fur thiog warm to 
stands on end. Conipare with Sleep on. 
our ‘creeping’ of the skin, 


5. Ask children if they һауе ever seen "The cat does not The fur is not oily, 
а cat wash itself with wateror | like water. Con- hence the water 


go for a swim. trast with thedog. | clings to it. Con- 
о trast with the 
| duck, 
— = т —————ү——=-=——- 
s 
FEET. 


r. Let some of the 
children examine 
the cat's feet. 
There afe four 
pads, Lat them 
feel them ; they 
are soft. 


|The soft pads 
| enable it to 
e move with- 
, Qut making a 
` noise, go that 
it сап ap- 
proach its 
| prey ready 
for its spring. 


Fic. 65.—Paw and claw of cat. 
о 


а 


° STANDARD Г 43 
OBSERV. ATIONS AND EXPERIMENTS REMARKS 
2. Examine the front and hind feet б Therearemoreclaws 
for claws. ‘There are five on the Y on the front feet, 
fore-foot and four on the hind- because:— 
foot. 9 29 (а) The cat seizes its 
j^ — prey withits front 


3. Get the cat to put out its c/s. The sheaths are to claws. 4 Ж. 
When not ES out each claw is protect the claws. | (/) The chiefstrainis 
resting in its sheath, © , on the front claws 

when climbing, 
If the claws were 
| always put out 
€ | the cat would find 
| 
| 


| it very difficult to 
yt * | walk, 


if iy have ever seen The cat climbs | This is done to keep 
scratchipg the leg оба "trees, walls, &c.,| the claws sharp. 


st chair ora table, or the floor, &c. easily. 
TAIL. r$ 
т. Note the cat's /ai/. It is large. | | 
e E СЫ 4 


2. Elicit by questioning :— 


4) Sometimes it droops. | This їе its ordinary Tke cat shóws its 


2) At other times, when crouch- position. SIRESHDY means 
ing, the end waves to and of its il. 
TO. Both of these denote | 

(c) Sometimes it is stiff and up- pleasure. 


right. - gq 
(4) ties the cat lashes This denotes anger. 
with it. | | 


Oral composition should follow. 


¢ . 


THE DOG (First Lesson). , 


Things required.—4 dog, uot loo small a specimEn ; picture of a greyhound ; 
o C a dog's skull, with teeth ; a biscuit. a 


OBSERVATIONS AND EXPERIMENTS) REMARKS 


BODY. 
N Fir is & The e body is formed 
т. (а) Note tha y is larger The deep chest and The 7 mei 
gn КО Monger and slender loins fititto to fit it for the 
Stronger looking than that run fast anda long ^ chase. The deep 
of the cat. The chest is way before getting chest gives it 
i s. tired. In a wild great lung power, 


i r than the © | ? Е 

Not the thin loins. , State the dog had to ^^. prevents it 

5 run down its prey- getting out of 
breath too soon. 
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OBSERVATIONS AND EXPERIA 


REMARKS 


(4) When we run we ‘get out of 
breath’; hence, to run | . 
well we want among other C C 

thipgs to have big lungs to | 

hold plenty of air (breath), | 

and big lungs want big 

chests to hold them. + 


Fic, 66.—Skull of the dog. е 
В 


НЕАР. 


° І E 


т. Note the head. Itis small, йё, The dog has a keen The longer hend is 
longer tham the cd's. Note sense of smell. In wanted so as to 


the pointed nose. | the streets we ob- bring the nose 
©) serve that it smells! nearer the ground. 
Я | everything. | The pointed nose 


and keen sense of 
| вте] are wanted, 
because the do, 
о | hunts by.scent. 
| 


y servetheears. Insomedogs | The ears Фе erect in The tame dog has 

А ыр in some they аге, wild dogs. lost the ead for 

always being on 

the look ош 

, Against foes ; 

| hence its droop- 

the dog's ears, they are raised - | ing earms 
| 


erect at once. 


never bark. 


Р D 


STZ 


ATIONS AND EXPERIMENTS 


1NDARD 1 


REMARKS 


T, о A Б 
3. Tame dogsebark; wild dogs  Tame.dogs also utter Bi 


other sounds to ex- 
press different feel- 


arking would tell 
the wild dog's 
enemies where it 


like the cat'ss; 


WHISKERS. 


- ” 
1, Note that these afe short and 


like the cat's. 


==. I 


| Very little use for the 


m ү ings. Was. 
——— > кы +. TA =: 
EVES. % 
Note that these are large, but | They бо not get Thedoghuntsby day 
that they are not 'cartained' | smaller and larger| andbyscent;hence 


eyes like the cat's 
| are not wanted. 


As ёп the cat, the 


weak. whiskers, because | whiskers will be 
used for feeling in 
the dark. 
\ 2. ‘There аге до feelers. |Because the dog is 
them. , mota nightanimal 
and it has mot 
е о pass turough 
holes, like the cat. 
TEETH. 4 
6- бе =" WU X AW Xm 
1 1. Show the dog's skull with /eet, | 
and note that there are teeth E | 
for cutting, tearing, and grind- | 
ing. 1 
5 inding | the teacher does nôt | The front teeth are 
Т ЕП T g СЕНІН t d Bosses 0055 ДЕШІ: | EN Difini pr ue 
SS Ж МАМ а а docilédog should | long 
) first grindingtoothintheloWe" ре SURGE: and its tooth for tearing ; 
jaw, are larger thay айу ош mouth held open by the back ones for 
and bite against each other. its owner or a person а grinding... ы 
who is known by М. In ош е e 
3. The teeth are strong, sharp, and Then sketch Ке doubie action of 
| pointed. mouth. The dogs the jaw is wanted 
| =i ан dask | ЧӨН are mot so to chew our food; 
i 4. Give the dog a biscuit, anc а strong as the cat's. but not in the 


the class to note the action Of 
the jaws. ‘Then bring а boy 
out in front of the class. 
and let him eat a piece of 
cuit. Class to note the diffe- 
rent action of the jaws, from 
sidetto side as well as upand 
down. | 

ts E - 
| * 


бой өчне, like 
e cat, bolts i 
food whole, Site 
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THE DOG (Srcoxp 


PERIN 


OBSERVATIONS A? 


TS. 
ZU. . 


OBJECT LESSONS 


Lesson). 


REMARKS 


т. (а) Show the dog's legs and note 
they are thin, but strong. 


(P) Show the picture of the gr 
hound, and call attention 
to the very thin legs. 

2. (a) Show the dog's foot, and let 
theclassexamineit. The 
pawshave pads and claws. 
Note that the claws are 
Strong, but shorter and 
blunter than the cat's. 
"They are either curved or 
nearly straight. Count 

eem. There are five on 
the fore fóot and four on 
the hind foot. 


(д) Let the dog walk along the 
table, and note the action 
of the toes. It walks on 
its toes like a cat, but has 
not its quiet step ; it rests 
on the last joint of its toes 
in walking. 


COVERING. 3 
Point to tlie dog's coat. olt is 
e hair is 


hair, and xot fur. 

, smooth, sha 
short, &c., according 
specimen dog shown. 


to the 


e 


LEGS,PAWS, AND CLAWS. 


long, | 


The dog is a swift 
runner, a good 
swimmer,and climbs 
and leaps well. 


The Clay 
drawn in 
like the cat's. They 
wear out quickly 


cannot be 


from constant use, | 


but grow 


again 
quickly. Е 


Hair is not so warm as 
fur. The ha sin 
the cat, gets thick in 
winter and light in 


summer, 
^ 


and outó 


The legs are formed 
forrunning. Good 
running powers 
are wanted b; 
а» animal whic! 
hunts its prey. 


° 


^ 

The dog's step is not 
80 quiet as the 
cat's, because its 
pads are harder 
and the claws 


near its prey 
quietly, ready to 
Spring; the dog 
hunts its prey as 
Sool as it is seen, 
The claws ате 
| formed for scrap- 
ing (a dog can 
scrape a hole in 
| the ground large 
| enough to put its 
body in). 


|The dog is not a 
night animal, and 
therefore does not 
want a fur coat. 

The „coat grows to 
suit the weather, 


TAIL. 


1. Note its usual position and 
appearance: generally long 
and curled upwards. 


riers the tail is short. 


= 
In bull dogs and ter- 
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OnsERVATIONS AND EXPERIMENTS| REMARKS INFERENCES 


2. Note its mosefhents. Speak to | 
> * * е dog kindly, the tail is 


lowered and wagged а 
2. е i 23 
3. Frighteh the dog, the tail is put | The taibis used to 
between the legs. | show its feelings, 


4. Sometimes the tail is 5 The stiff tail may often 
| be seen in dogs when ! 
hunting or fighting. 
a u— = - 
—As a guide and guardian (sheep and houses); for draught (in for 
for sport (hunting, coursing, &c.) ; for seving life (drowning, snow, 
fire) ; for food; for skins in manufactures ; for domestic 22/2. 
B 


e : ae Let 
fore foot 


jx Fic. 67. 


-——ү— 


ТНЕ САТ (Compared with the Dog). 


C 


к 1. Habits, А nightanimal. Hunts by sight. А day animal Hunts by scent 
r, Attached to A/uces rather than principally. Attached to per- 
persons. Cunning, patient, sons rather than places, 
ad cruel to prey, intelligent. Faithful, 2 affectionate, and 
very intelligent, 


° 
е 


© 
© 
48 
! САТ рос 
2. Body. Longand powerful. Less varia- Heavier, and" deeper. chested. 
i than in the dog. much in size. — * 
з. Head. H Longer and larger. 
ч. Eyes The size of the Nó change like the сү. 


according to the 
ght. 


at. 
5. Whiskers. Longand sensitive. Has feelers. Sho and weak. No feclers. 


6. Teeth. For cutting and tearing. For diting, tearing, and grind- 
ing. 
7. Tongue. Rough and dry; covered with Wet and smooth, 
little hooks which point back- е 
wards. Formed for scraping. | 
8. Covering. Fur. Hair. 
9. Feet. Claws sharp, curved, can be Claws strong, but blunter, 
drawn in and out ; sheathed ; shorter, and straighter, Ло 
o feet have soft pads. | sheath әла harder fadt. 
| | 
— CETT е - Ж 


Oral composition to follow. 


THE COW (Compared with the Sheep and Goat). 


в (FiRSr4LESSON.) e 


Things required. — Pictures of the cow, sheep, goat ; a small piece of cow's 
shin with hair attached ; ditto goats skin ; cow's skull and sheep's skuli; 
a piece of cow's horn ; specimens of feet, if possible ; drawings of cows and 
sheep's stomach ; a piece of goats horn, if possible. 


Остроов Work.—During many of the school rambles the chifafen will 
have often seen cows grazing in the fields. Sometimes they will have been seen 
lying down chewing the cud. The same will be true of sheep, but goats are 
more rare in this country. 

^ 

CLASSROOM WORK. 


REMARKS 


VATIONS AND EXPERIMENTS 


INFERENCES 


E a 
BODY. I ЕЛЕР - А i 
From the picture and from their | The pictures used | А short neck i 
Uo niedpe of the cow, the | should show rela-| large ERR va 
КР for grazing, The 


class to note that the ZoZy is | — tive siz 


thick, and heavy, and of dif- | Themount, 1 habits | sheep and go; 
ferent colours. It is bigger | of the goat will not so ba Gees 
than that of the sheep or goat | account for its dif-, as th 

tbat s that of | ferent shape. be, OR REANO 


and nearly as large 2 


been! i 
the horse. ‘The zeck is rather use, being 


smaller, they 


short and thick. "The body of nearer to e 
the goat is somewhat different З the grass, 
in shape to that of the sheep. | » 


„== E === а 
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OBSERVATIONS AND Exr 
COVERING. 
= e 


т. Show the piece of gox's skin. 
Let class feel it; it i 
and strong and cove 
rafifer short hair, 


IRIMENTS 


в 


- "The s4ee is covered with wool. 

Hand round a piece of wool to 
ass and let them notice its 
Soft, oily touch. 


3. Show the piecegof goat's skin 
* with hair. The,hair is longer 
than the cow's. 


T HEAD. - 


how the cow's skull and note 
that the head is large and 
long, with a broad, flat fore- 
head. d 
.. 


Point to the picture and ask 
class to note that the nose 
is broad and square, and the 
nostrils are not covered. Note 
also that the eyes are large 
and gentle-looking. 

e 


N 


- Point to the ears, They can be 
rfised erect in an instant. 


p 


+ Show the sheep's skull. It is 
smaller than the cow's, but 
the forehead is much the same 
shape. = 


REMARKS 


Some cows have 
y coats. The 


self to changes of 
soil, climate, and 
treatment. 


The sheep are 
sheared of this 
wool each spring. 
Briefly describe 
the process. 


Wila sheep 'shed' 
their wool, and 
tame ones would 
do the same if they 
were not sheared. 

Question as to the 
warmth of woollen 
clothing. 


In the wild state 
such animals as 
the cow dwelt on 
large grassy plains 
and were the spe- 
cial prey of such 
ewild animals ғ 
thelion, tiger, «сс. 
hence .the need 
both for good eyé- 
Sight and good 
hearing. Such 
animals world in 
some measure 
trust to flight for 
safety. When we 
run we breathe 
very hard and 
quickly ; hence the 
value of the wide 
nostrils. 


The skin is useful for 
making leather. 

The short hair causes 
it tc be troubled 
with insects in hot 
weather. 


Ф - I» 

The sheep needs warm 
clothing because it 
lives night and day 
in the open air. 

Naturesuitsthecover- 
ing to the season. 


The long hair is for 
warmth. The goat 
is а mountainous 
animal, and is found 
at great heights, 

' where the air is 
very cold. 


The long head in each 
case helps out the 
short neck in graz- 
ing. 

[Compare with Һе 
horse. ] 


Thelargeopen nostrils 


are wanted, as all 
breathing is done 
through them. 

The RD eyes would 
help the cow to see 
its enemies readily, 

When :the ears are 
raised the cow can 
hear better and is 
thus sooner warned 
of danger, 
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OBSERVATIONS AND EXPERIMENTS 


from the picture, Both sightand 


smell are strongly developed. 


HORNS. 


1. From a study of the pictures it 


! 


| 
| 


will be noticed that all three | 


of these animals, in some cases 
at least, have horns. In the 
cow they are long and gene- 
rally curved upwards and out- 
wards. 


2. Show a piece of cow's horn and 
elicit the facts given opposite. 


and from Outdoor Work) note 
that the horns of the ram are 
larger than those of the ewe. 


|. From the pictureand frem Out- 
door Work notethat the horns 
of the goat are long, sharp, 
and wrinkled. — Examine a 
piece of goat’s horn. Both 
males and females have horns, 
but they are much longe- in 
the males, reaching three feet 
in some cases. 


OBJECT LESSONS 


REMARKS 


tain animal, and 
the sheep is found 
both on Һ and 
plains. 


‘The cow's horns are 
hollow, smooth, 
hard, and strong, 
and they аге 
formed from the 
skin,likcour nails. 

Refer to the acts of 
tossing and gor- 
ing. Ask when 
and why the ox 
does these things. 

(If. the teacher is 
fortunate. enough 
to get possession of 
a complete horn, 
so much the better 
"for this part of 
the lesson.) 


have been called 
to this difference 
during the out- 
door rambles. 


An examination of a 
horn would show 
,t to consist of a 
solid core of bone, 
surrounded by a 
horny sheath. The 
outside is rough- 
ened by some 
ridges, which are 
placed crosswise, 
and there is along 
ridge іп ‘front 
which runs length- 
wise like a keel. 
The goat is a bold 
animal in attack, 
and the old males 
Speaking generally, 


с. The goats head must be studied, The goat is a moun- | Both specially fit it 


for its’ 


mountain 
life. 


The horns in all three 
cases ^refor defence, 
Their hard, strong 
nature, their shape, 
and their position, 
all meke them suit- 
able for this purpose. 


| horns, because the 

| chief workof defence 

| falls upon the males. 
The same is true of 
the goats, 

The horns of the goat 
are used to feht 
pared m foes, and 
or defence - 
Pu gene. 


| Children should take 


care not ío tease 
goats. 


3. In the sheep (from the pictures Attention ought to | Themale wants bigger 


е STANDARD 7 


ORSERVATION: 


) EXPERIMENTS REMARKS 


5. From acenparison of the goat's 
* and sheep's horns, note that the 
goat's differ from the sheap's : 

(а) Zn. their position ав the top 

°° of the head. 
(0) In being curved backwards. 
() dn being pressed together at 
the sides, ? 


(5ксохр Lesson.) 
s 


FRIMENTS @ REMARKS 


| OBSERVATIONS ANB EX 


| ТЕЕТН. 


т. 


Show the cow's skull and note 
that the front lower jaw has 
broad ® cutting teeth, and 
that there are grinders in each 
jaw. Note that there are no 
biting or tearing teeth oppo- | 
site to each other. 


2. An examfation of the cow's 


In grazing, the cow 


mouth would show that the twists its long, 

ө gumes in front of the upper jaw tongue round a 

form an indiarubber-like pad. tuft of grass, 

| ewhich is еп 


pressed with the | 
teeth of the lower 
| jaw against tHe 
pad and jerked off. 

o 


^e 
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LI 


THE cow (Compared with the Sheep and Goat). 


The cow could not eat 
flesh, because there 
ә ате по biting or 
tearing teeth, 
° 


When eating, the hay 
or cut grass must 
be conveyed into 
the mouth by the 
tongue alone. 


The sheep's teeth and mouth 
are like the cow's, This can 
be learned largely from a cem- 
parison of the two skulls. The 
goat's are also similar. 


з 


Fic. 68.—Skull of the sheep, 
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o Fic. 69.—Cow's skull. 


OBSERVATIONS AND EXPERIM 
LEGS. 


1. From the pictures ngte that the Wild cows are /| They are Suitable to 
legs gf the cow are short and swift. | support the weight 


thick in the fp part, but * ` of such a big body. 
smaller below, and strong. 


s REMARKS 


2. In the sheep they are thin but A mountain sheep Themountain sheep is 
strong. | is swifter than а hardief and ‘fitter’ 
meadow sheep. because of its moun- 

tain life. ° o 


3. The legs of the goat are long The géatis a better The goat is better 
and slender, but very strong. climber, swifter, built for these pur- 
% | aml more active poses, especially in 
than cither the| е legs. 
о Sheep or the cow. 


FEET. ioca Pa: Ма 

3 Note that they are all sIttped | The cow's feet are 

alike. Ту are even-toed | formed to suit the 
and cloven hoofed. The two | damp fields, where 
middle toes reach full length, it is found. With 
the other two being at the back 5 the great weight of 
of the foot and very small. the cow’ body above 
The feet are broad and have a 9 o 5% pointed 
hard, horny covering. | 5 100, tl p test БАШ 

| ground. 


The cow grazes damp 
fields because grass 
| grows best there. 


2. In the е the fect are also 
+ cloven. Only the third and 


others being missifig. е 
4. 


е 
The feet of the goa? are small, 
with sharp hoofs. 


fourth toes are present, the 


STANDARD J 


REMARKS 


Large numbers of 
sheep, especially 
in foreign coun- 
tries, feed on the 


sides of moun- 
tains. 
Both sheep ant 


goats are remark- 


ably sure-footed, | 
and goats especi- 


ally so. 


INFERENCES 


The sheep's feet are 
better suited to hill 
work than the 
cow's. 


.The goat's feet are 
specially formed to 
suit its mountain 
climbing. 


1. From outdoor observation it 
| should have been noticed that 
the cow's taij is long and 
tufted, that it has free move- 
ment, and can be twisted to 
almost any part of the body. 


2. The sheep's tail is generally 
short ; so is the goat s. 


but the tail islong, 


ifallowed to grow. | 


Some sheep have 
enormously big 
and fat tails. 


The cow’s tail is long 
and tufted, and has 
free motion so as to 
enable it to drive 
away the flies in 
hot weather. 


A lamb's tail is| The sheep's body is 


generally cropped, | 


covered with wool, 
which protects it 
from insects; hence 


its tail is not 
wanted for the same 
purpose ав the 
cow’s, 


ie OBJECT LESSONS ` o 


THE COW (Compared with the Sheep and Goat). 


(Тнікр Lesson.) n 
LI 


CHEWING THE CUD. ° 
т Sketch the cow's stomach. Point out that there are really four stomachs. 
A. Third Stomach. с. Fourth sjom&ch. 
в. Second Stomach. D. Paunch. te 


2. Sketch the sheep's stomac! 
and compare the 
paying special attention 
to the points of similarity. 

3. Describe the process of 
‘chewing есца." When 
lying dowrfthe cow brings 
back the bunches of g 
into her mouth and chews 
them thoroughly. — Re- 
member the grass has 
been in the paunch 9 for 
some &ime soaking. It 
thene passes into the 
second stomach, stays 

Fic. 71.—Stomach of ox. there a short time, and ‘is 

then brought back intothe 

mouth to be chewed, After chewing it passes into the third stomach, and 
thence into the fourth, or true stomach, where real digestion begins. The 
sheep and the goat &lso chew the cud. 
0 е 


ng the four compartments. a, gullet ; 4, first stomach or 


Fic. 72.—Stomach of sheep, sho 
d, third stomach ; e, true dig ; commence- 


paunch ; с, second stomac 
ment of intestine. 


2 

RECAPITULÁTION.—A rapid recapitulation should bring out all the points of 
similarity (feet, tecth, mouth, food, chewing cud, uses), which should be placed 
on the В.В.; and then the points of dissimilarity (body, covering, tail, horns, 
beard, head), which should be placed in a parallel column. 

Oral composition to follow. 

An Information Lesson on the uses of the cow, sheep, and goat could well 

follow here. 


% 
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THE HORSE (Compared with the Donkey 


e 
(First Lesson.) 
Я © 
Things required. — Large pictures of the horse and the donkey, or, better still, 
models of both ; a piece of sole leather and a piece of parchment ; curry 
comb ; specimens of horse's teeth; a horses hoof, if possible. 


INFERENCES 


note that the Zead is long 
and rather broad at the top. 
с Note the tuft of hair on top D x £ 
of the head, D те Y s 
aid to grazing. 


I ә 1. From the pictures or models 


2-18 race 

2. Note the jaws, they are very 

| long, being about twice as 
long as the bones of the 


d head. | | 
a е e E - 
3. The zose is narrow, but the ° | As the breathing is 
"Ato nostrils are large. а le carriedonthrough 


the nostrils, they 
want to be roomy. 


4. Note th@eyes and their posi- In its wild state Ше | A quick and wide 

tion. ‘The eyes аге large. , horse lived on grassy’ sight was neces- 

e ec ains, źe., the horse вату to the horse 
to see its foes. 


ly seen. | 
АП children will have | 

noticed that cart and 

carriage horses wéar a 
side cover over each . 
eye; tlie object is to 
н stop the sido view, so 
„ 5 that the horse сап only 
see straight ahead, the 
y the driver wishes 

a the horse to go. 


5. Note the ears. In the korse А horse is said to ‘ prick Both animals are 

they are small and pointed ; up its ears. А bad uick of hearing. 

! in the donkey they are long. tempered horse throws I ears also often 
| its ears back; а! show what the 


Atened horse for- feelings are, 


wi 
6. Children have often seen р Horses are easily 

horses ‘ shy’ ог * bolt. і frightened. 
. P - = n — I 


n 
. 
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УБ * 

| INFERENCE 
= 

е 


L ume model or picture note Well fitted for a 
that the body of the Aorse is beast of burden. 
large and heavy, but beauti Its heavy body 


ful. Note the broad chest denotes, strength, 
апа round hips. „ | and its broad chest 
= 3 ë lung power, 
2. Note its broad back sinking | Well fitted {ог 
slightly towards the middle. idi 


riding. 


Point out a child's collar No hoofed animals have 
bone. Tell the class the them. . 
horse has none. 


e 


Only those animals 
have collay bones 
which use their 


| A fore limbs as arms, 

4. Note that the лесі is long | A grazing animal 
and arched. e е wantsa bas neck 

to reach the grass 
P , or thistles. 

5 Show a pieta of sole leather? It is made from the skin The horse's skin is 
itis thick. - of a horse. very thick, 

6. Note that thf donkey is a Cruelty and neglect 
smaller animal than the have spoiled the 
horse, Show pictures of | despised donkey 
Spanish or other fine breeds 2 in this country, 
of asses—they are larger. 

Why?  * 
. Showa je f parchment. Itis made from the s£/z The skin of the 
7 үрчеп of a donkey. donkey is not so 
. thick as that of 


the horse. 


—- - - = 


э STANDARD 1 57 


OBSERVATIONS & E RIMENTS. REMARKS 


o 
WS. ЕЕЕТИ; 
o e е, 
\ т. Showespecimens of the horse's There are six sharp cut- This fits the mouth 
teeth; there are cutters or ting teeth in front of| for eating grass. 
biters, tearers, and grinders. each jaw, and the rest | 


е are broad and flat. | 
| 


sharp tooth Compare with our own They were probabl: 
side of the» teeth and show that we weapons of attac! 
алар) be- could not wear a bit. and defencein the 


2. There is a long, 
ng 

or tusk on Є 
Jaw, and there i 


Я tween the tu and the The mouth is tender. wild state. 
which is called the The bit is used for 
guiding the horse. 
« 
е 4 ка н чы җы 


have two sets of teeth Compare with our own | Some people can tell 
—a milk set and a lasting teeth. Many of ош) а horse’s age by 
The donkey'steethare | teeth decay, and меј its teeth. 


like those of the horse. lose them as we get 
| Е older. 
e . EF 3 5 e e s € E? 
4. The lips of the horse are А horse is more particu- | A sense of touch in 
Strong, but have а fine sense lar over its food than the lips helps the 
of touch. the donkey or the cow horse to choose the 
с | even. right forms of 
г food. 
| ° a жа | -- 


COVERING. н 


© 
| 1. The covering of the horse is WAy clipped Р Refefto The horse is clipped 
| short, fine hair, which be- the glossy appearance | to give its coat a 
comes thicker in winter. In | of some Coats and ask nice appearance. 
the spring the coat becomes | the cause, Show a A horsecloth ів 
thinner, but very often itis | curry comb, and illus- wanted to keep 
clipped. trate by a reference to the horse warm, 
the habit of combicg singe it has been 
^ and brushing our own clipped. 
hair. Refer to Aorse- 
— cloths, and ask why 


А ^» used. The donkey is m 
2. The donkey's coat is com- hardy than the 
posed of thicker and coarser horse, and does 
hair. It is rarely clipped not need a stable. 


| 
| 
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THE HORSE (Compared with the Donkey). 
(Second Lesson.) . 


Овзккуз. & EXPERIMENTS | 


REMARKS 


MANE AND TAIL. 


. The mane of the horse is 
long and flowing ; that 
of the donkey short and 
upright. 


2. The zail of she horse 
is thick, short, and 
pointed, and covered 
with long hair, which 
starts quite from the 
base of the tail. Тһе 
donkey's tail has short 
hair at the rootand a 
long tuft at ће спа. It 
is, therefore, differently 
made from that of the 
horse, 


FEET AND LEGS. 


1, Note that the Zgs are 
slender but strong. І 


the fore-legs is shortand 


stout, е 


© 


3. The fore-foot consists of 
one toe. 
o 


4. In the Aénd-/egs the thigh 
bone has a flat bone 


sticking out about 
one-third of the way 
down. | 


INFERENCES 


Like the tall, it is som 
times cropped. The 
cutting and cropping 
1s done partly for profit 
(sale of the horsehair) 


and partly for appear- | 


Agvell-combed 
trimmed 
improve 
the appearance of the 
horse very much. 


In the wild state the 
mane Was most likely 
for defence; to protect 
the neck against the 


attacks of lions, 
ёс. ° 
The^horse, having short 


Fair on its body, is 
troubled with flies, 
&c., and the long tail 
is wanted to drive 
them away; hence it 
Should never be 
cropped. 

The longer and coarser 


hair of the donkey is * 


a better protection 
against flies, ' &c.; 
hence the difference 


in the tails. 


о 


often of as 


arm 


spoken 


This is the hoof, and it 
corresponds to the 
middle finger of the 
human hand. 


key, having only owe 
toe on each foot, are 
called odd-toed. 


E" та 


о 


Slender, but strong, 


legs are suitable for 
speed. 


де a5 | 
. Note that the top part of *The fore-legs correspond | They are stout to bear 
to our arms and аге | 


the weight of th 
large body; Si 


n 
The horse and donkey 
move on their toes, 


which must be 1 
and strong. PUE 


The horse and the dons] All odd-toed hoofed 


animals have this bone 
(process) sticking out. 


P АЕ 223 


o 


€ P 


PERIMENTS 


"T 
1, Show a horse's hoof and 
note that the end of the 
(ос іѕ widened out. & 


ю 


. There are gristly pieces 
on each sidé, and a sole 
made up of fibres and 
at. 


3. The skin of the hoof is 
full of little h$les or 
vessels, and on Ше out- 
Side are a number of 

pimples or thin 

layers, 


4- The dottom of the hoop is 
hollow, and in the 
middle is the ' frog. 


e сс 


5. Show a horse shoe. Ask 
its use and the reason 
for that use. 


| t 


The structure of the on- | 


key’s legs and feet is like 
that of the horse. 


о 


STANDARD I 


REMARKS 


| 
| 


In thesetiny pimples | 
grows the horny matter 
of the hoof. ‘There 
is more grows in the 
thick ring round the 
upper part of the foot, 
and in the cushion of 
the sole, than else- 
where, 

D 


I'he hoof has no feeling, | 
but lying beyond the | 
horny matter of the 
hoof isthe guic, which 
has much feeling. 
[Compare with пай 
and quigk of finger. ] 


е 


This is to form а base 
for the hoof. 


The object of these is to 
increase the base. 


The growth of this 
horny matter is so 
arranged that as fast 
as the hoof is worn 
away from the outside 
it grows again from 
the inside. 

[Compare with our nails 
afid the nails of dogs. | 

^ 


Whe tame horse has very 
often to travel over 
hard roads ; hence the 
need for the shoe. 
Wild horses keep to 
pasture “land and 

+ therefore do not want 
the shoe: 


TsES,— The skin of the horse gives Zez/4ez; with the hair from the tail 
cushions, sofas, chairs, &c., аге stufed. Horse-hair is valued for this purpose 
because it gives the chairs, &c.,a soft and springy action, and does not become 
lumpy like some of the commoner Kinds of stuffing. The flesh is used for саз. 
meat (in France it is eaten); the fat for making soap; the hoofs give us g/ve ; and 
the bones are burned for charcoal. From the skin of the donkey we get parch- 
ment, drunvends, and leather Its milk is used for food. 

е 


60 OBJECT LESSONS e 


THE HORSE (Compared with the Donkey). 


(THIRD Lesson.) 


. 2 
COMPARATIVE SUMMARY. S 
| HonsE ty x» DONKEY 
Head. | Long. * Long. e 
Ears. | Small Long. ^ 
Eyes. Large and placed to the side. Large, and placed to the side, 
Neck. Long and arched. Less so in the donkey. 
Colour. More varied. Less varied. А 
Teeth. | Alike. Alike. 
Mouth. Has a‘ bar." Has a ‘bar.’ 
Food. | Less hardy and more dainty. More hardy and less dainty. 
Covering. Short, fine hair. ‘Thicker Фа coarser hair. 2. 
Mane. Long and flowing. Short а upright. 
Tail. Covered with very long hair. | Short hair at the root and a 
long tuft at the end. 
Legs. Slender, but strong. Slender, but strong. 
Hoof. Bottom hollow; sure-footed; Hollow in the middle; very 
odd-toed. sure-footed ; odd-toed. — ' 
TE "әкі. - --- о — —— = á 
ө е о 


Oral composition to follow. 


THE RABBIT (Compared.with the Hare). 


(First Lesson.) 


о 


uU 


Things required.—A Jive tame ralit; a fresh wild rabbit and hare from | 
the poulterer’s (live specimens are better where they can be got); rabbit's 
skull with teeth; a chisel and piece of soft wood; a little mould and 


some water, 5 


o 
OurpooR^ Work.—The teacher should encourage the children to visit 


the burrows of the wild rabbits, if the school is placed in a suitable district, 
If the childrett are to see the rabbits feeding they will have to рау quiet 
visit early in the morning or late in the evening, when they may sometimes be seen 
gnawing the roots or the bark of trees. "The rabbit may also be seen eating grass 


or the growing crops of corn; or it may be s 


"n among the carrots, of which it is 


very fond. Rabbits live in colonies, so that a number of burrows will be found 
together. Such a collection of burrows is called a warren, Ifa burrow be 


It will not be so easy to 5 


"xamined it will be found to have more than one entrance or exit; this is for 1 
safety. "Тһе burrows are generally found in sandy places, or on the sides of hills, 

e a hare. If a ‘coursing’ ground is near the te: 
may be able to come upon a ‘form.’ The hare lives in the open air, and ge 


cher 4 
Шу 


picks out some spot in the middle of a field ав its home. There is no digging 
or building, and this spot constitutes the hare's ' form. " 


o id 
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CLASSROOM WORK. 


OBSERVATIONS AND 
в 


“ TEETH. 


Show а rabbit's skull Sitipthe teeth, | 
and ‘note that the front ones are 
chisel-shaped, there being two in 
each jaw. Look at the two in the 
top jaw more closely, they are 
divided by a groove, So that each 
looks like two teeth, с 


9 


2. Note that there are zwo other upper 


front teeth close behind, which е 


. might be missed unless specially 
looked for; hence there are 
four upper and two lower front 
teeth. 


з. Take the dead hare or а hare's 
skull, and show the similarity 
of its teeth to those „of the | 

e 


rabbit. 


гхатіпе the teeth in cach upper 
jaw farther back ; there are six | 
grinders in each. Compare with 
lower jaw ; there are only four in | 
еасһ, 


D 2 | 


STD " inder (this should have | 
5. Draw a. grin er ( еН) and 


boen previously loo: 
note that it has no root. | 

ч ccce | 
6. Note the absence of tearing ¢eeth. | 


КЕМАЕК5 


chisel-shaped The strong cut- 
ting teeth are 
for gnawing. 


The 
teeth of both the hare 
and the rabbit grow 
at the roots as they 
wear outat the points ; 
i.e. they never stop 

e growing. Compare 
with the rat. 


Fic. 74.—Rabbit's mouth. 


“ The rabbit does 
| not bolt its 

food whole, 

but chews it. 


Therabbit could 
not live on 


esh. 

ПА |The rabbit fur- 
nishes a good example for illustra- 
ting the statement that an animal's 
teeth will always tell us what its 
food is. 


2 


63 OBJECT LESSONS e 


ATIONS AND SRIMENTS 


7. Call attention to the upper lip 
of the live specimen ; it is slit, and 
the front teeth stick out. 


ake a chisel and a piece of soft 
wood, and illustrate the gawing 
process. 


9. Take the dead rabbit and show its 


ne of these ob- `The slit in the 
i on the lip, and the 
а shoukl be — position ofthe 
d Фу similar teeth, паке 


ions on the "wing 
easy ;itallows 
the lip to be 

6 drawn back. 


. 
іг 


Compare with the cat, The mouth and 


tongue. Let the children feel it; and contrast with * the tongue 
it is hard and thick. the dog. help to make 
Б . ————9 the food lit for 
то. From the same specimen show the Contrast with our ewn the stomaeh, 
roof of the mouth; it is covered mouths. 
with thick, horny ridges. | 
tr. Invite a child to gnaw a piece of | It cannot do it. The child's 
wood held vertically. (a) The child's lips teeth are not 
o ie in the мау made for 
т "They cannot be awing. 
ч 3 е drawn back like | "^ Wing 
the rabbit's. | 
(0) Its teeth are not | 
chisel-shaped. 
~ (c) They do not stick 
х ош? 
— - A——————— == ON E. 
9 


LEGS. 


т. Compare 

that— А 

(а) Those of the rabbitare long and 
thick. 

(д) The hind leg: 

the front on 

(с) The hare's legs are lorger than 

those ef the rabbit. 


their (е апа пос 


are longer than 


2. From the Quidoor Work the class 
should-have noticed the jumping- 
like running of the rabbits. 


Compare with the cat, 


(а) The legs are 


dog, bear, and made for run- 
kangaroo. ning, 

A hunted rabbit fies zo (2) Feb: jump- 
its burrow, whilst| in b 
а hare lies close ‘to | (c) The hare ig 
escape notice. If|  swifter than 
seen it runs away| the rabbit, 
and trusts to iis 


speed and doubling. 


z чеш "a 
Both have many ene- | Both the hare 


mies, the chief of and the rabbit 
which are weasels, need to beable 
Stoats, cats, hawks to run very 
(large), owls, ferrets,| fast to get 
foxes, and man with | away from 


gun, trap, and net. their foes, 
2 А 


ө STANDARD 7 


L3 


oO 
(27) 


THE RABBIT (Compared with the Hare). 


(SEconD Lisson.) 


= - 


OBSERVATIONS & EX 


REMARKS 


RIMEN] 
Б 

5 

PAWS AND CLAWS. 


т. Note that the fore-fazes are 


INFERENCES, 


The burrowsare 


very strong, have ‘sharp | dugout by the 
She claws and spreading toes. | rabbits; hence 
4 the claws 
are made for 
P Fic. 75.— Hare's foot. . scrathing. 
Ж - [Refer to the rab- 
2. Count the tiges; there are The feet of the rabbit апа) bit's habit of 
apparently four on each the hare should be com-| digging under 
feot. But look on the inside ^ раг. | crops to get 
of each fore-fo®, and a е at the young 
small toe is ѕёеп,@де. there roots. | 
are five toes. 
3. Loo* at the hind feet. There 
а are four toes, and cach toe 
is armed@vith a thick, blunt 5 
claw. 
с à ---- е -- -9— aa > 
COVERING. 
P CIALE = ре -— 
1. Let the class see and feel the | The rabbit makes a bed of They require 
specimens, In each ease hay, grass, and straw in its | warm coats 
е the coat is fur, but the | where it nurses| to keep them 
hafe'$ is the thicker. | the little rabbits, whichare| warm, and 
- Fy ед born without fur. The! particularly 
2. Note the colour of the fur; | Young of the Aare is Бога) the hare, 
the raddit’s is а sandy-gre With fur, which enables it! which lives 
whilst the Лале is redder. | 79 shire the hardy éabits) and sleeps in 
| of tts parents. the open air, 
end Ұ А = The colour is 
3. Look at the tame specimen. | that of their 
2% sandy homes 
It may be any, colour- ; Д 
black, white, brown, grey, шешт 
C 1 СА | e safety, so that 
5 «shey cannot 
^ be seen so 
5 | easily. 
| [Compare with 
ы | other cases of 
| * Protective Mi- 
| miery,'] 


4. Children who keep tame | Compare with the 
rabbits should note that they mouse, rat, &c. 
wash their fur very often. 


cat, | The rabbit is 


8 very clean 
anima], 


е SA ЕЕ 
є 


e 
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OBSERVATIONS & Exp 


TAIL. 


Observe the tail of the live 
rabbit; it is shortand erect. 
Show the under part of the 
tail of the wild rabbit ; it is 
white. Note that there is no 
white on the hare's tail. 


WHISKERS. 


т. Call attention to the rabbit's 
whiskers. 
the rabbit is aware of the 
fact atonce, Note that the 
hare has whiskers. 


2. Note that whiskered animals 
are often covered with long 
fur. 


3. Sprinkle some mould on the 
dead rabbit or hare; it 
brushes off easily. Then 
sprin vater ; it does 
not cling like it does on hair. 


EARS. 


Note that the ears in both gre 
long. Watch the live 
rabbit ; ite ears are movable. 
Note also that the ears of 
the har e a little long: 
than those of the rabbit. 
Note that the hare's ears 
are tipped with black. 


Touch them, and | 


REMARKS 


Rabbits when zunningp away This 
keep their tails’ bobbing 
up and down, the white 
appearance making the rabbits, 
tails look very funny 5 | 

"2 —— 
^ 


probably 
acts.as a sig- 
nal to other 


rs 3 
Compare with the cat, rat, 
and mouse, 


The rabbit finds 
ə its way inthe 
dark, and its 
b whiskers help 
e it to measure 
o the size of its 

burrows. 


Fur keeps the 
animals warm 
and clean. 
Warm cloth- 
inj is re- 
quired for 
such animals. 

| [See ' Covering.) 
| Mud and water will not Burrowing is 
| _ cling to für. dirty „work ; 

[Compare with the cat, rat, hence the coat 

and mouse again. is specially 
suited to it, 


7 ==: 


(а) When going into their Long ears are 
holes rabbits lay their cars good for hear- 


| flat to their heads. ing. A timid 

| (4) Sometimes they stand up helpless ani- 

| оп theirhind legs and move mah with so 

_ their ears about. many enemies 

[Contrast the movable ears. wants good 

with ours (fixed). ] hearing. 

(в) Keeps the 

| ears out of the 
way. 

| (2) So that they 

may the more 

readily hear 

their enemies, 


= 


^ 
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REMARKS 


т. Look at the live rabbit ; the Compare the third eyelid Large, bright 


eyes are large and bright, with the little fleshy lump | eyes indicate 
s in the nose angle of our | good eye- 
own eyes. sight. 
a TN . 


2. Note that the eyes ar®placed Therabbitneeds 


one on each side of the head, good eye- 
sight to see 
c Ж its many ene- 

S mies, 


Fic. 76.—Rabbit's eye. 


3. Note that qhe rabbit has The rabbit winks with this Тһе position of 
three eyelids, the upper and third eyelid; — perhaps | the eyes helps 
‘ower like ours anda third ‘Pinks’ would better ex-| the rabbit ko 

* drawn over parpof theeye plain the action to tfé| seeall around 
from the part next to the children than ‘ winks.’ | it. 
nose. 


Usrs,—The flesh of both is eaten for Sood, and the fur of both is used for 
clothing (nfufts, caps, to line cloaks, &c.). Both animals also afford plenty of 
Sport (rabbiting with gun, trap, and net, and coursing hares), whilst tame rabbits 
are favourite pets, ә ° 


THE, RABBIT (Compared with the Hare). 
e o (THIRD Lesson.) * 


COMPARAT'VE SUMMARY. 


RABBIT * HARE 

Size. Smaller than the hare, 2 Larger than the rabbit. 
Home. * Burrow' and ‘ warren"; not |» Form’; a lonely animal. 

a lonely animal. 
When hunted. | fies to its burrow. Lies close or rüns away. 
Young. Born without fur, Borr with fur, 
Meal-times. Feed early in the morning or | Feed at night. 2 

late in (ће evening. А 
Legs. Long and thick, Longer than the rabbit's, 
Colour. Sandy grey-(wild). A redder tint. | 
Tail. White on the under side. No white on tai, — 
Ears, Long. | Long and tipped with black, 


General form and structure alike. 


Oral composition to follow. 
е F y 


а 


OBJECT 


STANDARD ІГ 


IGE. 


Things required. — Zce, «vafer, candle, cork, clay; tin canister quite 


LESSONS 


full of 


ice formed by putting tin full of water into freezing mixture; sal, 


medicine bottle, cork, string. 
This Lesson should be given 


in winter time. 


OBSERVATIONS AND EXPERIME 


1 
RESULTS | 


INFERENCES 
v 


1. Ask child to put hand on ice. 

2. (а) Compare * colour’ of ice with 
colours on colour card ; fur- 
ther compare ‘colour’ with 
that of water. 

(4) Make several scratches on sur- 
face of ice with penknife. 
Refer to appearance of ice | 
эп pond upon which skating ,, 
has taken place. 


Hand becomes cold. 


The ‘colour’ is not 
found on card. 


Ice becomes white. 


Ice is cold. , 


Ice, like water, is 
colourless, 


Ice appears white 
when scratched. 


3. (a) Split off thin layer of 
hold before lighted candle; | 
compare with glass. Н 
(2) Hold lump of ice before lighted 
candle ; contrast with glass, 


4. Get child to hold piece of ice in 
hand. Contrast with pieces of 
ice lying on table. а 


ғ M n 
Ice turns into water. 


Candle can be seen | 
through thin layer | 
of ice, but not 
through Я thick 
lump. 


A thin layer of ice 
lets, the light 
through; a thick 
layer оез not. 


5. Place ice in water, also place cor! 
in water. Refer to previons Les- 
son on floating in water (p. 16). 


6. (2) Take a piece of ice, force it 
g into a lump of clay; melt 


Ice, 

(2) Previous to lesson freeze some 
water inan open tin canister 
in accordance with direc- 
tions in 7; introduce the 


Both ice and cork 
float in water, but 
the ісе 
deeper down 
the water than the 
cork. 

The hole is not full 
of water., 


| The can is not full 


of water. 


canister full of ice to class ; 
melt ice, 


floats |. 
іп 


Heat melts ісе. 


Ice is lighter than 
water, but not 
much lighter. 


Water formed from 
ice takes up less 
room than the ice. 
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ORSERVATIONS AND EXPERIME 


RESULTS INFERENCES 
7. Prepare „д freezing mixture by | Water has turned to| Cold causes water 

. » mixing equal parts of pounded ice and bottle has |` to turn into ice, 
ісе and salt. Let child feel the | broken. which takes up ^ 
freezing mixture. 9 Ingert*tightly more room than 
cerked bottle full of water into water. 
mixture, allow it to rem: 
а quarter of an hour. 
should be tied dowg with string. 
Compare with bursting of pipes 
in frosty weather. 


У e 
o 2 


В.В. SKETCH. 


Colourless. А | Takes up more rcom than 
Melts With heat. [ water. о 


. Ice. 
Cold. Lighter than water. 
| ө: «ты P 4 
| A Conversation Lesson on Winter might follow. 


Г BOILING WATER AND STEAM. 


e " Things required. — Water, two flaskse soaked bran, ore solid bile litmus ; 
cork to fit one of flasks ; kettle, piece of slate, string. 


INFERENCES 


OBSERVATIONS AND EXPERIMENTS | 


. 
© т. (a) Fake flask of water contafhing чуен САР 
| soaked bran or solid blue lit- | TR heated, 
mus; apply heat; note cur; the drops of 
rents; draw diagram on B. В, heated water 
к с rise through 
= the middle of 
the water and 
ә pass down the 
| © |. Bides. 
(0) Recapitulate par. 5, Water, | Thebubblesform, rise, | When the bub- 
page 17, Standard T. and burst, at firstat | е bles rise to 
e | Some distance from the surface 
| 4 the “surface, айег- © the water 
| wards on the surface. boils. 
| itself. 
2 Ме? c ei anni p 
2. (a) Place a few drops of water in an | Water is changed into Water when 
evaporating dish ; heat. * steam." heated s 
(2) Draw attention to the great Comes steam, 
‘cloud’ issuing from the flask | which takes 
of boiling water. up ninth Деге 
room than 
water, 
—s Е 5 , 


68 


Ес. 77.— Experiment illustrating 


motion 


OBSERVATIONS AND EXPERIMENTS | 


3. Insert cork Jightly into neck of | 


OBJECT 


of heated water. 


LESSONS 


© 


RESULTS 


* 


к A 


Cork is driven out of | 


Steam has great 


flask of water that is about to boil. flask. force 
Speak about the great power of S 
steam. zy. | 
— Же” асе = кше еб! о 
4. (а) Ask if anything can be seen | Nothing can be seen. | Real steam is | 
” 


between the boiling water and 
the 'cloud' issuing from top 
of flask. 


(0) Draw at 
rently 


tention to the appa- 
empty space between 


the spout of kettle and the 


“cloud 


Argue from 
| just in that 


that the work 


was done.) 


of steam." г 
and 4 (а) that it was 


apparently empty space | 


of drivirg out the cork 


+ 


invisible. | 


5. (а) Place hand 


іп 'cloud' issuing 


from top of flask, taking care 
to kéep hand some distance 
from top of flask. 


(4) 


warning should be given here.) 


Place hand a short time quite 
near top of flask. 


(A timely | 


Hand becomes moist. 
n 


Hand becomes very 
red and hot. 


gerous. 


What we call 
‘steam’ is 
тапу steam 

changin 
back into 
water. 

Steam scalds, A 
scald is dan- 


“0 
о 
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e 
© с е 
.. 
e 
е 
Fic. 79.—Boiling kettle. o 
c E е е е 
OBSERVATIONS AND EXPERIMENTS | RESULTS | 
" M erat 
6. (a) Insert piece of cold slate into | Slate becomes covered | Steam | when 
e ethe apparently empty space | with water. coole! be- 
between spout of kettle and comes water. 
cloud of ' steam. э | 


(0) Lower small piece of slate into | 
neck of flask containing boil- 
ing water, taking care to keep ° 
slate out of water. | 


T —B—— E 


К В.В. SKETCH. Р 
Boiling Water. 1 & "EL, Я 
* When water is being heated, the drops of hot water move 
| through the water. 


| ‘Water when heated becomes steam. 
Steam, 


Has great force. 
Is invisible 
Scalds We should not go near steam. 


When cooled becomes water. 
e 


- 


70 ОР/ЕСТ LESSONS 
HARD AND SOFT BODIES. 


Things required.—Sjonge, soap, wax, clay, chalk, lead, wood, copper, iron 


(nails, hammer), steel (penknife), glass. ° 
^ OBSERVATIONS AND EXPERIMENTS RESULTS | 
P ne ek CRETAM 


6 
т. Have the specimens mentioned іп Sponge, soap, wax, 
the next column arranged indis- clay can be 
criminately on the table. Let a squeezed by the 
couple of children separate the band; leads woody 
specimens into two heaps, one copper, iron, steel, | 
containing those that can, the glass cannot be 
other those that cannot be squeezed by the | 
squeezed by the hand. | hand. | 


2. Mix the specimens once more; Sponge, soap, wax, 
let the children classify them clay, lead, wood 
into those that can, and those can be scratched ; 
that cannot be scratched by the copper, iron, steel, 
linger-nail. glass cannot be 

scratched by the 
finger-nail. 

3. Once more mix the Sponge, soap, was, 
and this time assify them clay, lead, wood, 
according as they can, or can- iron can 
not be scratched by a knife. ched by 

Ф ss cannot | 
be scratched. | 


o 


= 


4. Draw attention to the three lists, | Lead, wood, copper, | 
and compare, iron are called 

both hard, and| 
soft, ^ 


= 

5. The fact that scratching has been | The steel does not 
used asa test for hardness should scratch the glass, 
now be dwelt on, and thechildren Ф but does scratch 
led to see that this test may be | all the other speci- 
used as a means of arranging the mens. 
specimens on the table in the 
order of hardness. e * — 

(Experiment 3 chould be workéd | 


again.) | 
6. Apply the scratching test to the | Iron scratches 
other specimens. copper, copper 
re wood, 
сс, 


Ixri 


Sponge, soap; wax, 
clay are soft 
bodies ; lead, wood, 
Copper, iron, steel, 
lass "are hard 
odies. é 


2 


Sponge, soap, wax, 
clay, lead, wood 
are soft bodies ; 
copper, iron, 65261, 
‘glass are hard 
© bodies. 


Sponge, soap, wax, 
clay, lead, wood, 
copper,tiron аге 
softer than steel; 
glass is harder, 


Some things which 
are hard when 
compared with 
certain things, 
are soft whon com- 
pared with other 
things. 


Glass is the hardest 
thing on the table; 
steel is the next 
hardest, 


e 


Bodies arranged ac- 
cording to degree 
of hardness :— 


1. Glass. 6. Lead, 
2. Steel. 7. Chalk. 
3. Iron. 8, Wax. 


. Copper. 9, Clay. 
5. Wood. 10, Boa, 
11, Sponge. 
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B.B. SKETCH. 


. Sponge. 
e | Soap. | Simeza 


‘Nail scratches Wax. ) (Soft) 


(Soft.) | e ava 
д e by 
al Wood. | Д knife. 
Nai "doses | Copper. - Not squeezed. 
i | Iron. || (Hard.) 
(Hard.) | Steel. 
Glas. . . . . . . . Notscratched. 
Order of hardness. 
L 1. Glass. e 6. Lead. 
i 2 Stéd. J 7. Chalk. 
3. Iron 8. Wax.* 
4. Copper. 9. Clay.* 
5. Wood.* 10. Soap.* 


^ ir. Sponge. 


THINGS THAT BEND AND STRETCH. 


Things required.—A piece of clastic, india-rubber tubing, flat ruler, spirit- 
lamp, саме, string ; а willow wand or any convenient substitute ; wood for 
arrow, solid india-rubbeg ball, clay, slates, chalk, carving А у long and 
short picces of glass tubing ; bid patr of side-spring boots. 


RESULTS 


OBSERVATIONS AD 

т. (а) Take a piece of ordinary el The elastic is edSily The elastic is much 
tic, measure its length; | stretched, апа like the india- 
stretch it slightly, measure | whén let go re- rubber tubing. 


again; remove stretching sumes its former 

force, meagure a third time. length. А 
(2) Repeat with a piece of india- | Same results. 

rubber tubing. ° | = о 2 


2. (а) Examine piece of elastic ; ге h 
move cotton covering; is made up of 
pose the elastic threads; threads of india- 
take a thread and treat as rubber — covered 
in 1 (a). | with cotton, 

(0) Burn a piece of the elastic | Both take fire and 
thread and a piece of india- give out a pecu- 
rubber tubing in flame. liar smell. | 


Тһе рїесе ої elastic 


Same results. 


* The precise order of these will vary somewhat in different specimens, 
e 


B 
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SERVATIONS AND EXPERIMENTS RESULTS INFERENCES. 


3. (а) Take cane, bend it, let go. The сапе easily Cane is Hke elastic, 
7" alters its shape, 
- and resumes its | 
"| former shape 
when the hands | 
are removed. 
(0) Make а bow by tying string Thecane,intryingto | Cane and wood are 
to ends of cane; shoot an become straight, useful for making 
arrow. | forces" out the! bows becapsethey а 
(c) Repeat with suitable piece of | атом. | are elastic. 
wood. А 


СЕ 
=. ——— -| 
4. (a) Press solid india-rubber ball Тһе part nearest the | 
op table. с ans is pressed 

lat. 
(2) Allow a round ball of clay to~ The side that The ball when it 
fall on table. ^ | touches the table strikes the slate 
| becomes flattened; becomes flattened, 
the clay remains “but because the 


әк. " on the ЫЛЕ | india-rubber ів 
india-rubber ball to fall | The bali bounces off! elastic, the ball 
a eer en the table. | quickly becomes 
(4) Cover a slate with chalk, place Only a very small round again, and 
india-rubber ball carefully part of the ball in doin 80 
upon it; remove ball, ex- | has any^ chalk Шал off the 
amine (fig. 81). E upon slate. 
(e) DECREE all Той a height A much larger part 
on to slate; examine ball. of the ball has 


chalk upon it. 


—— — ne | 


5. гора ERE on ‘the table (fig. | It bounces, | The marble must be 
8o). 2 


elastic, 


| Ul 
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VATIONS AND EXT 


OBSE: IMENTS RESULTS 


i $ E ~ =. i 
6. Try to bend blade of carving knife | The steel bends and | Steel is elastic. 
by pressing its point on table ; regains its former 
remove from table. г Г Shape. 
А 


7. (а) Show a chair spring, spring | They bend and re-| Steel is useful for 


Iam of a bicycle seat, spring | gain their shape. | making different 
froma mechanical toy; press | | Kinds of springs 
each, remove préssure. because it is elas- 

"i (Ф) Show clock spring, watch tic, 
spring, &c. e | 
| ^ ti ph Jie 
| 8. (а) Try to bend a short piece of | It bendsand breaks. | Even glass ів elas- 
glass tubing. | tie. 

1 К (6) Gently bend a long piece of | It bendsa little way | 

glass tubing. and will take up 
5/5. its former shape. | 


3) ана = ‘a. ho 2. ғы 2. 
| 9. (а) Take a piece eof elastic and | It does not return to | Тбо much power de- 
stretch it very hard for some its former shape. | stroys the elastic 
| time. | | force in things, 
| (4) Show an old pair of side-spring | 
bo: H 


1 ots. Se j 
ү (c) Bend ,cane, steel spring, &c., | They break. 
as much as possible. b 


jc г ыш: TZ TU EORR EORUM T E © EN 
fy В.В. SKETCH. 
Elastic Things. К 
Й India-rubber—useful for balls, tubing. 
P" е Wood- useful for bows. 

| т Steel+-useful for springs. 

| gs Even glass and marbles are elastic. 


| THINGS SOLUBLE AND INSOLUBLE IN 
WATER. t d 


Things required.—Sugar, salt, blue-stone (copper sulphate), or any other 

soluble coloured solid ; chalk, sand, mould, water, test tubes or tumblers, or 
Г beakers; flower-pot containing charcoal; sand or any other filtering 
| medium ; blotting paper, glass funnel, alum, pebbles, and string. 


cl 
VATIONS AND EXPERIMENTS | 


RESULTS © | ANFERENC 


1. (a) Get children to try to dissolve Sugar and salt di 


| Sugarand salt. dis- 
solve in water ; 
chalk and sand 


sugar, salt, chalk, sand in appear in wate 
i chalk and sand do 


(| water. D А о not. 
| [Teach the terms 
| soluble and in- 
soluble, 
(5) Dissolve a little * blue-stone' | None of the solid re- | Some soluble 
| in warm water. Repeat with | remains; all һе, Solids ^ colour 
| | water is blue. Water, 


| some other colouring matter. 


|) e — 2, wc ET 


y e 
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OBSERVATIONS AND EXPERIMENTS 


2. (a) Stir up mixture of sand and 
water; cease stirring. 
(8) Note length of time required 
for the settling process ; re- 
call Lesson on Sand (p. 6), 
when muddy water was 
made citar by running it 
through sand. 
(c) Run sand and water through 
prepared fiower-pot. 


(d) Take piece of blotting paper, 
cut into a circle (fig. 82, 


No. 1); fold into semi- 
circle (No. 2); fold again 


into a quadrant amd open 
as shown in № Place 
in funnel, moistei ittle to 
cause pitper to adhere to 
des. Pour in sand and 
water (fig. 83). 
(е) Repeat with chalk and water, 
„апа mould Апа water. 


о 


Е 2 
Fic. 82.—Showing h 


Try to filter the solution. of 


Suga’, salt, or blue-stone. 


3. (а) 


= e 


Recall par. 7, Lesson on 
Water (p. 17) and repeat 
ех iment. Repeat with 
sugar, blue-stone, &c. 

(c) Dissolve as much alum, blue- 
7 


stone and sugar as possible | 
ortions of hot | 


in separate pi 
water. Suspend 
threads in solutions. 
aside for а few days 


pebbles by 
Put 


OBJECT LESSONS 


Sand begins to fall to Sand шау е 


| separated "from" 
water by allow- 


bottom of vessel. 


s o 
9 ing the sand to 
V EN 
o 
| Water runs through Sand can be sepa- 


rated from wa- 
| ter by filtering 
the mixture of 
sand and water. 
The blotting 
aper must 
ave a number 
of holes rzhich 
are smaller 
than the grains 
of sand, 


«learer. 


The sand remains on 
the blotting paper, 
the water runs 
Rhrough clear. 


Insolable solids 
| can be sepa- 
| rated from wa- 

ter by filtering. 


ow the filter is to be folded. 


The liquid runs 
| through without 
| change. Nothing is 

left on the paper. | 
Salt, sugar, &c., are 


Solids in solution 
cannot be sepa- 
rated from wa- 
ter by filtering. 

But they can be 


left behind. separated :— 
Б 11. By boiling off 
the water. Eva- 
‘Bright shining little poration. 
things (crystals) 2. By gradually 


cooling a solu- 
tion containing 
& great deal of 
the solid dis- 
solved in it. 


cling to the pebbles | 
and threads (figs. | 
84, 85). 
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—Showing the manner of 
ring “group of crystals. 
о 


В, B. SKETCH. ‹ 


Fic. 8g.—Apparatus for filtration. 


Soluble in water. | Insoluble in water. 
Sugar. - Sand. 
', Salt. Chalk. 
Blue-stone., | Mould.* 
° To.get insoluble things fróm water— Filter the water. 


To get soluble things from water—1. Evaporate the water. 
e 2. Make crystals. 


SODA. e 
Things required — Some ordinary washing soda, preferably a piece for cach 

child ; a saturated solution of soda in which a stone has been suspended and 

which has been allowed to cool slowly ; water, spirit-lamp, greasy bottle. 


LTS | _ INFERENCES 


OBSERVATIONS AND 02 RIMENTS | 


т. Let children taste a small piece of |11 has a тойрһ, un- The thing | before 
the specimen before them. pleasant taste. them is soda, 


2. Put a little powdered soda irto |The soda disap- Soda is soluble in 
water ; stir. | pears. | water. 


з. Let child feel the water with soda | It has a peculiar The soda changes 
dissolved in it. * soapy ' feel. , the water some- 


| what. 


* In reality a small proportion of mould is soluble in water, but this need not 


be noticed here. е 
о 
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OBSERVATIONS AND EXPERIM 


4. (а) Pour powdered soda into | 
water till no more will dis- | 
solve even after constant | 


stirring. ^ è ^ Hot water dissolves 
(6) Heat the water. More soda now dis- more ‘eda than 
Solves. cold water, 


- e зі —— 
5. (а) Make a hot saturated solu- | Thestonehasreund The soda has been 


tion, suspend a stone in it, й a number of made into soda 
put it aside, allow it to cool | , pointed bodies of |  crystals.* о 
slowly ; examine next day. the same shape 


(4) Introduce previously prepared but of different 
solution with stone in it; | sizes. They have 
remove stone; examine | a rough, un- 


what is round it; break off | pleasant taste. 
a piece; let child ta 


| 


E = = —— —| —— 
6, (a) Try to wach greasy bottle with | The grease is nof? 

water. i yashed away. © 

(0) Wash greasy bottle with soda- aseis washed | Soda-water will dis- 

water. | solve fats.} 

T ME ‚ "Єт - 21 > i э; 
В.В. SKETCH. 2 
Soda» 
о ə Peculiar taste. 


Soluble in water. 

Hot water dissolves more soda than cold. 
Can be made into crystals. 
Soda-water dissolves fats. 


POROUS BODIES. . 


Things required.— Water, coloured water (red ink will do), sponge, bread, 
brick, saucers, blotting paper, fiker glasses, highly id BE muddy 
water, piece of cane, paraffin, lamp wick, spirit-lamp, chalk, sugar, 


° 


x $ аса Ен 
OBSERVATIONS AND EXPERI TIENTS RESULTS | INFERENCES 


1. (a) Shows sponge, bread, brick, | The holes can bel 
chalk, sugar. Ask child to | seen in sponge, 
ме them into those bread and brick, 


sepa | ^ 
that have holes and those | they cannot be 
that have not. seen in chalk and 

| sugar. 


(0) Place sponge under water; Bubbles ОҒ air гізе The holes in a dry 
squeeze sponge while still to the surface of | sponge contain 
under water. the water, ап. 


* The children might be encouraged to repeat this experiment at home. The 
teacher might also makegsome alum crystals—as in Lesson, ' Things Soluble and 
Insoluble in Water.’ 

+ Some of the common uses of soda might be asked for, 


о 


^ 
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ATIONS AND EXPERIMENTS 


| RESULTS INFERENCES 


П 
2. (а) Place dry/sponge in а saucer 
* containing a little water. 
(2) Repeat with bread., М 
< 


The water is sucked The holes іп the 
up. sponge and bread 
| | can hold water. 


00-3285 a 


з. (а) Make a filter of blotting paper 
and also one of highly glazed 
paper. (See Lésson on 


‘Things Soluble and In- | 


soluble in Water,’ 2 (4).) 
Pour maddy water on the 
blotting paper. 

(6) Pour muddy water on tb- 
glazed paper. 

(c) Allow the,water to remain 
some time on the glazed 


„ 
paper. 
p [] 


re W A 
4. Try to 'blot' spots of ink, one 
with blotting paper, another with 
glazed paper. 
“ 


The water runs The holes in the 
clear through the — blétting paperare 
blotting paper ; larger than the 
the mud is left drops which make 
behind. up the water, but 
” smaller than the 

grains of dirt. 

The water does not The holes in the 
run through at gazen paper are 
first, but& does? filled up with 


afterwards. | something which 
DN | the water dis- 


selves out. 


l | 

The blotting paper The blotting paper 
sucks up Fie! i de sucks up быр Tok 
the glazéd paper! into its small 
docs not. holes; the glazed 
| paper cannot do 
this becavse its 
holes are already 
filled up. 


5. (a) Try to ignite a piece of cane 
with a match. р 
(2) Plage one end of cane in а 
saucer containing paraffin ; 
apply light to the other end. 
(c) Examine the cane. 


It burns with diffi- 
culty. 4 

The cane burns The — paraffin ів 
much more easily, sucked up through 
2 the little holes in 

Is has a number of| the cane. 
Kittle holes, and 
the top which 
has been burning | 
smells of paraffin. 


6. (a) Try to ignite 4 piece of dry 
lamp wick. Ў 3. 
(2) Race lamp wick іп spirit- 
lamp; ignite. М 
Compare with candle wick. 


It burns with dif. The wick must have 
culty. ` б, amumberof little 
It burns easily. holes through 
which the spirit 

is sucked up, 


7. Place pieces of chalk and loaf- 
sugar side by side into saucer 
containing а little red ink or 
coloured water. 

(The term forous might now be 
taught.) , 


БЕ | 
| Both the chalk and | Wn and loaf 
the loaf sugar В! ` must con- 
suck up the liquid. tain little holes, 


78 OBJECT LESSONS 2 


А В.В. SKETCH. 
Things in which we сап see holes. 


Sponge, 22 
- Bread, | up water through holes. ú 
Brick, E . 
Things in which we cannot see holes. о 
Chalk, ) 
o -suck up water; then must have holes. 
Sugar, | 


ө 
Porous Bodies. 
Sponge, bread, brick, chalk, sugar, cane, lamp-wick, 
candle-wick. [4 


THE SPIRIT USED IN THE SPIRIT-LAMP. 


^ 

Things required.— Spirit, various glass flasks and beakers, colouring quatter 
(red ink will do), evaporating dish, scales, camphor, gny varnish of hekto. 
graph ink ; à thermometer (for teacher's use only) would be advantageous, 
but is not absolutely necessary. 


PERIMENTS | RESULTS 


OBSERVATIONS AND E 


?n to look at two | They both /ové alike, 


т. (a) Ask бт 


flasks, one containing water, is colourless; 
the other spirit from spirit but it is not. 
lamp. | water, for it has 
| а peculiar smell 
and taste. 
2) Let child smell each. Spirit has а distinct ° 
с) Let child taste each. smell and taste; 
wafer has none. os e 


2, Pour spirit from 
one vessel into 
another. Note 


Spirit pours out easily, | Spirit is like 
takes the shape of, water, for it 
æ the vessel into which | pours out, takes 


results. ы it is poured, has ај up shape of ves- 
flat top. sel, and has a 
° | ү | flat top. 


|. LR OS WWE CERES. 
The spirit floats on Spirit is lighter 
top. than water 
o 


(а) Pour 6 water 


intolongglass 9 


vessel; care- і 
*fuly pour а is 
little coloured i | 
spirit on the 2 
water (fig. 86). f 
(/) Weigh small 1 
flask full of 
water and 
same flask full p, g6,—Coloured „|! 
of spirit. alcohol Hosting 
on water 


о 


Second weight is а 
little lighter than 
first. 


------------ Ur o RUIT 


° STANDARD II 79 


OBSERVATIONS AND EXPERIMENTS | 


| INFERENCES 
| 
| 


LI 
„4. (а) Place a Ше spirit іп evapora- | Spirit takes fire easily, Тһе spirit-lamp is 
t very useful in 


* ting di apply light. burns 

b) Light spirit-lamp. „ flame, which gi experiments be- 

с) Light candle. Compare fight | very little light but | cause it gives 
‘nd heat given from spirit- much heat, апа доеѕ | much heat and 
lampandcandle. Hold piece ^ not blacken (ће) does not make 
of свота in flame of ^ cardboard. chings black. 
each. ө 


Е КЕЕ ЕЕЕ 


5. Wet back of one hand of child | The hand wetted with | Spirit disappears 
with water, and back of other spirit becomes dry! into the air 
hand with spirit; tell him t° sooner than the, sooner than 
wave both in air. other. | water. 


6. (a) Try to dissolve camphor first | Camphor does not dis- | Spirit is useful 
* in water then jn spirit. solve in water, but ' efor dissolving 
A д does dissolve їп many things 
spirit. that do not dis- 

solve in water, 


(6) Smear boy's hand with varnish | Тһе water does not 


or hektograph ink ; let him remove the stain, 3 
rub hand first with water but the spirit does. | „= 


then with spirit. 
: E a Ж . е " 
e 4 A att [ 
7. Heat some water until it is quite Spirit boils; water Spirit when 16 
hot (above 78? C. or 173° E) does not. | boils is not so 
| hot as water. 


but not bofling. "s 
Place test-tube containing spirit in, | 
hot water (fig. 87). 


B.B. SkETCH. . 
Spirit. ж $ 
Like water. o | Unlike water. 4 25 
© L Colourless. | т. Has distinct taste 76) 
and smell. Ü ne 


2. Pours out. ап 

Takes up shape of | 2. Lighter than water. 
vessel. a 3. Burns, 

. Has a flat top. 4. Dissolves things - 


- Boils. | oat water will not а, 
Жол SPEED olve. 7 
eae TRAN 5. Boils sooner than ә. 


| water. ecl 


Ивл ] 
6. Disappears in air 
sooner than water. Fic. 8j. 


OU о 


8o 


PARAFFIN OIL. 


OBJECT LESSONS 


Things required.—Some paraffin oil, various vessels, spirit-lamp, ротаў 
lamp, matches, paper, any colouring matter, water. 


OBSERVATIONS AND EXPERIMENTS 


| RESULTS 


INFERENCES 


т. Show bottle containing paraffin | Whatisin the bottle | Whatisin the bottle 


without giving name of liquid ; | 
notice colour ; pour it from bottle | 


into saucer, 


is colourless, 
pours out easily, 
^ has а flat surface, 


is like water. 


m (a) Let child smell liquid and taste 
a drop of it. 


(2) Pour a little of the liquid into 
lamp; light lamp. 


3. Pour a little co/d paraffin into a 
dish; quickly plunge a lighted 
match into it. 


: !^! Dropalittle wateron one piece 
Oi poy 3h Q little paraffin on 
y another piece; wave in air. 


(0) Pour a few drops of water into 
the palm of one hand of a 
child and a little paraffin 
into the other. 


5. Gently warm a little paraffin ; hold 
lighted match a short distance 
above liquid. 

(Contrast with 3.) 


|It has a peculiar 
| smell and dis- 
agreeable taste. 
The lamp burns 
obrightly. 


The match goes ont? 


The paper with the 
paraffin upon it 

| gets dry sooner 
than the paper 
with the water 
upon it. 

The hand contain- 
ing the paraffin 
gets dry first. 


Тһе paraffin takes 
üre, 
u 


It is not water, but 
| paraffin oil. 


Paraffin disappears 
in tne air sooner 
than water. 


The paraffin is 
tuoned into a gas. 


The gas given off b 
ТАГАМА шга 7 


6. Colour a little water, pour iuto 


glass; gently pour some paraffin | 


on top of water. 


B.B. SKETCH. 
Paraffin. ( 
Colourless, | | Strong smell 
Pours out, } like water. | 
Has flat top, Is lighter than water, 


* The danger of Т 
the reservoir of a lamp to Бе! 


The рагафп floats 
on top. 


Paraffin is lighter 
than water. 


The gas from it burns, ; 


and taste, ) unlike 


) water. 


pouring out paraffin near a fire or lighted candle, of allowing 
t hot, &c., may here be dwelt upon. 


QUICKSILVER. 


STANDARD II 


81 


' Things required.—Some quicksilver ; two or more beakers or small bottles ; 


bright silver 


OBSERVATION 


AND EXPERIMENTS 


т. (а) Show quicksilver 
9 ^vith colour of s 
(0) Let a drop of quicksilver fall | 
on slate} slightly tilt slate. 
o 


2. (а) Let a drop of quicksilver fall 
into water. sr 
(0) Weigh a small bottle full of 
water ? weigh thesame bottle 
2 full of quicksilver. 
. = 
2 child put finger into quick- 
Silver. | 
4. (а) Melt lead i 


with qui 


bright surface, &c. 


‚ (а) Pour quicksilver from опе 
bottf into another; note 
surface of quicksilve® е 


oe 


(2) Drop a little on slate. 


(c) Heat a little quicksilver in а 
test-tube, 


(d i. Put a small piece of tinfoil* 
in quicksilver; shake; try 
to find tinfoil. ) 

ii. Tie a piece of tinfoil* over | 
mouth of test-tube ; gently 
pour a drop of quicksilver 
on tinfoil; allow to stand 
for a few minutes. 


coin ; lead, iron spoon, slate, water, test-tubes, tinfoil, scales. 


RESULTS RENCES 


bright like! Quicksilver is so 
called because it 


ег. 


> drop ‘runs looks somethin; 
about’ over the, 4ike silver, ant 
slate. because it moves 
about as though 
к it were quick, or 
| alive. 
It sinks to the! Quicksilver is much 
bottom. heavier than 
The second weight | water. 
is much greater 
e than the first. 
AR. ia 
Finger feels cold. | Quicksilver feels 


cold to the touch. 


spoon; compare | Quicksilver is some- | Quicksilver is some- 


thing like melted - 
lead. шич silver, for :— 
is also something | 1. It is heavy. 

like lead, silver, | 2, It is bright. 

&c. | 3. It is cold to the 
touch. 


thing 552 


It pours easily from | Quicksilver is like 
one vessel into| water, for:— 
another; takes up | 1. It prs out 

y. 


the shape of the | ensi 
Vessels; has а 2,1% takes up the 
level top. | shape of the 
"Thedropsareround vessel into. 
5 ‘ which it is 
The uicksilver poured. 
boils, EEUU а 3. It has a flat top. 
vapour, and is 4. It boils. 


5, It becomes 
'apour. 
e vapour can 
(һе made into 
quicksilver by 


pon 
|7. It dissolves 
The drop of quick- | solids. 

silver eats its way | 

through the tin-| 

foil and falls into | 

the tube. * | 


brought back to a 
quicksilver in the | 


cool part ¿of gel 6. 


tube. e : 
The tinfoil has dis- 
solved. 


* The 'lead-foil "іп which tobacco 
admirably, 


is often wrapped will answer the purpose 


G 


> 


A.GLASS BOTTLE. 


82 OBJECT LESSONS . 


OBSERVATIONS AND EXPERIM 


6. (а) Ask child to dip finger into | The finger is quite Qu$ckailver is un 
quicksilverandnotewhether | dry on removal — likéNvaterbeqause. 


finger becomes damp. from quicksilver. itdoes not 
(8) Ask child to examine bottle The bottle finger or. BE 12 
after quicksilver has been wet. A 
poured out of it. e 
- -- T 
B.B. SKETCH. 
Quicksilver. . 2 е 
Like lead and silver. Like water. 
I. Heavy. | + Pours out. 
2. Bright. 2. Takes up any shape. 
3. Cold. 3. Has flat top* 
4 Boils . 
б 


5 Dissolyg& things. “ 
Unlike water 
Does not wet finger or glass. 


Things required.—Glass bottles amd flasks of various shapes; «wafer, 
colouring matter, candle ; corked bottle which has held aqua fortis (nitric 
acid) for some time ; glass tubing, spirit-lamp or bunsen Sane, blowpipe. 


ATIONS AND EXPERIME Resurs INFERENCES * 


1. (а) Pour coloured water into This coloured liquid | "We can see through 


bottle. | : and the lighted | glass. 
(0) Lower lighted candle into andlecanbescen | Glass lets light 
bottle. in the bottle. | through. It is 

b transparent. | 
2. Again draw attention to water in The bottleholdsthe A bottle is use- 
bottle. 4 water easily; none e ful for holding 
we of it runs out. liquids. 
seas DURS OU uolo 


3. Try to quem glass with slate The slate pencil | Glass is hard. X 


Я does not scratch 
pencil. 


glas. 6 A 
RA е ОГ Experiments The glass test-tube, | Water will not 
i verre ped enn which &c. has not dis- dissolve glass. 
sugar, salt, soda, &., have solved. | 
been dissolved in water. Ask d 24 
if they have ever found the test- 


tube or beaker dissolve. | j 
ТЕРУТ á > “4 


Ок RVATIONS AND EXPERIMENTS 


(а) Show Р 
acid Draw attention. to 
bottle and’ cork. 


D 


(2) Pour two or three drops of 
the acid into a tumbler of 


STANDARD 17 


RESULTS. 


partly eaten away; 
no change has 
taken place in the 
bottle. 

The water tastes 
sour — something 


83 


INFERENCES 


ойе containing nitric The cork has iced Bottles are made of 


glass because it . 

- 15 mot dissolved 
or eaten away by 
liquids, 


е 


water. Let child taste. | like vinegar. 
e 6. Drop small medicine bottle on Jt breaks. Glass is brittle. 
ground. e ы 
7. Hold piece of glass tubing. in | Glass can be soft- 
flame of spirit-lamp. ened by heat, and 
When the flame becomes yellow— made into any re- 
(a) Try to bend glass. The glass bends quired shape. 
ө 3 * easily. [If means do not 
+ (4) Try to makè it longer. | It easily pulls out exist for working 
. е intoalongthread. the next Experi- 
ment, infer that 
E the bottle was made 
into its shape w. hen 
| the glass 22) 
i e I 2 ЖЕУ! 22 
f 8. (a) By аса d ENSE aicut | The bottle;yas mado 
t . bunsen flame on end of ә by softening glass 
piece of glass tubing, and and then blowing 
| thus close end of tube | The end of the glass into it. 
j (fig. 88). blown out into 
(2) Place closed end in blowpipe à round bulb. | 
flame, and when glass is | 
LI e ered hot get a first class bóy | 
to blow down the tube. 
4 Қ: T LI 
қ < 
Fic. 88.—The blowpipe flame 
B.B. SKETCH. 
Glass Bottle. 
Transparent. ж? 
Ж Useful for holding liquids because it will not dissolve, 
Я Brittle. m 
| Маде by softening glass and blowing into it 


° 
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A GLASS OF SEA 
Thing 


from spout to bottle will do), ink. 
pe 


OBSERVATIONS AND EXPERIMENTS 


x. (a) Ask child to taste sea water. 
(4) Evaporate a little in dish. 


2. (a) Weigh flask full of sea water ; 
then same flask full of fresh 
water. 

(2) Pour sea water into long glass 
vessel; colour fresh water, | 
carefully pour into vessel. 


Water 
(0) Place same new laid egg in 
а water. [This ехрегіо | 

ment should be carefully | 
rehearsed before the lesson, 
and the water made more 
or less salt until the desired 
result is obtained. | 

(c) Float a piece of wood in fresh 
and salt water. r 

(d) Recall experiments showing 
upward pressure of water. 
(Standard I., Water, Second 
Lesson, p. 16.), 


e E 
4. (а) Ask children to describe how | 
they have seen the salt 
obtaied from salt water. 
(0) Now say that we, wish to get 
the waver and not the Salt. 
Recall experiment of placing | 
slate in steam of kettle. 
Introduce retort and con- 
denser (fig. 89) ; arrange as | 
in diagram. After quarter 
ofan hour examine retort 
and condenser. |. 
(9 A very striking variation can 
be made by pouring ink | 
into the retort. 


WATER. 


required. —Sea water or a strong solution of salt and water; 
evaporating dish, spirit-lamp, scales, fresh sugtef, colouring matter (red 
ink will do), retort, condenser (a kettle and indiarubber tubig, leading 


RESULTS * 


Water tastes salt. 
Salt is left behind. 


INFEREN 


Sea water has salt 
dissolved in it. 


xS іа. 
Second weight — Salt,wateris heavier 
lighter than first. than fresh water, 
LJ . 
Fresh water floats |9 s 
on top. o a 


id egg in fresh | Egg sinks in fresh 


water. 
Egg floats in salt 
water. 


More ef the wood 
floats out of the 
«salt water than 
out of the fresh. 


о 


Salt water presses 
upwards with 
Ereater force (is 
more buoyant) 


| than fresh water, 


ater is found 
in condenser ; salt 
in the retort. 


Puré water can be 

obtained from salt 
| water by boiling 
the water, catch- 
| ing the steam and 
turning it back 
into water. 


1 
f 


е STANDARD 17 85 


. Fic. 85. 


2 ° В.В. $ккютсн. 
- Sea Water е 
Contains salt. 
Heavier than fresh water. 
More buoyant than fresh water. 
ы To get pure water from sea water :— =." 
(а) Boil water. d 
(0) Cool the steanfand thus turn it into water. 


SOLIBS AND LIQUIDS. 


" ° pr 
° Things* required —Sugar, chalk, brick, coal, lead, iron, ice, water, spirit, 


quicksilver, spoon, spirzt-lamp. 


° 
(The numbers of the paragraphs correspond to the numbers in the B. B. Sketch.) 


ry 


Have the above specimens arranged indiscriminately on table. Let child 
separate them into two classes—those than can be and those that cannot be 
taken up in a lumpin thehand. Write out lists and put characteristics below 
as in B. B. Sketch. 


Again mix the spécimens, and next have them arranged into those into which a 
child can thrust his nnger and. those into which he cannot thrust his finger. 
Note that the objects fall into the same columns as before. 


- Next classify specimens into those that will pour and those that will not pour 


out. 


Drop each on floor, and note those that do and those that do not keep their 
shape. 


Lastly, note the difference in the top of each, and classify into those that must 
have and those that need not have a fiat top. 


Introduce the terms 50/4 and uid, and with help of class draw up short 
definitions of solids and liquids. 


Heat ice and lead and note the results, Try also with chalk, piece of brick, &c. 


^ 


. 
е 
86 OBJECT LESSONS 2 
В.В. SKETCH. 
Sugar, Lead, Water, 
Chalk, Iron, Spirit, . 
Brick, Ice, Quicksilver, e 4 
Coal, 
т. “Сап be taken up in alump in т Cannot,be*taken up in a lump 
the hand. in the hand. 5, 
2. Finger cannot be pushed into 2 Finger сап be pushed into 
these. e these. 
3. Will not pour out 3. Will pour out. 
4. Keep shape 4 Do not keep shape. 
5. Need not have flat tops «5. Have flat tops 
Solids. Liquids.^ 


6. Solids keep their shape, do not pour out, and need not have fiat tops. 
Liquids do not keep their shape, do pour out, and always have flat tops, 


7. Some solids when heated become liquids. 


THINGS, THAT MELT. 


° 


° 
^ 


Things required. —/re, butter, tallow, sealing-wax, glass rod, lead, iyon 
Spoon, candle, fire, lamp or gas flame, test-tubes poker. 


VATIONS AND ЕХРЕКІМЕ: 


[mo 
ice in palm of папа. 
. ПЕ 


TS RESULTS 1 


d small piece of The ice 
water. 


turns to The hea e hand 

is enough to turn 
| Solid ice into liquid 
| water. 


2. (a) Ask child to hold piece of | The butter melts The heat of the hand 


butter in palm of hand. 


(0) Repeat with tallow. 

melt. 

(е) Place tallow and butter be- 

fore fire, but some dis- 
tance away from it. 


3. Pour the mel 
from one 


ssel into another. 


7 Place the melted tallow or | 
butter in seme place where it 
can cool. ay (c 


=F 
in same posi- 
butter in 2 (с). 


5. Place sealing* 
tion as to fir 


very slowly, if at 
all. 
The tallow doe* not | 
They melt easily, 


| ғ 
xd tallowor butter | It pours out easily 


is hardly enough to 
melt bütter, a not 
enough to melt tal- 
low; greater heat ^ 
is required 


; The heat has turned 
| the solid butter into 
liquid butter or oil. 


It becomes solid Cold causes the liquid 
again. 


tter to become 
solid butter, 


—e — ==. T 
sealing-wax The heat that is 
does not melt. 


enough to melt but- 
ter is not enough to 
o melt sealing-wax, 


6. (a) Place end of stick ofsealing- | The 
wax in flame of lighted | 
candle. 


melts easily, and 
falls as drops. 


sealing-wax | More heat is required 


to melt lead than to 
melt sealing-wax, 


(4) Place piece of lead in iron 
spoon over lighted candle. 


The lead melts very 
slowly, if at all. 


* As this B, B. Sketch is very long, points 1to 5 need not be written on В.В, 
o 


o 


s STANDARD П 87 


OBSERVATIONS AND 


PERIMENTS 


7. (a) Place gie& of lead in test- | The lead melts; the The heat that is 
* * tube; heat in lamp or gas glass does not. enough to melt lead 
flame; pour out lead. is only enough to 


(4) Place piece of glassgtutfng The heated glass make glass soft. 
о? gas flame; when the bends easily. | 
flame becomes yellow try | . 
to bend glass. | © 
Е а | 
8. (a) Place piece of lead in iron | The lead melts; the Heat that is enough 
spoon; heat until lead spoon cannot be to melt lead and to 


melts. Gent. soften glass is not 
(0) Try to bend iron spoon. enough to even sof- 
| ten iron. 


g. Place poker jn fire till it is red 
hot ; try to bend it. 
e 


| е | heat would make it 
| melt, 


B.B. SKETCH. 
Ice melts in hand. \ 
Butter melts before fire. ; Some things require more 
Lead melts in gas flame. \ heat to melt the-. Шап 
Glass softens in gas flame. others. € 
Iron softens in the fire. ? 
Many solids when heated turn to liquids. 


EFFÉCTS OF. HEAT ON THE SIZE OF 
-*'IRON, WATER, AND AIR. 


| INFERENCES 


falls The ball is smaller 


copper wire, | through thecircle. | than the circle, 

2. Hest ball in fire; remove with | The ball does not The ball is now 
tongs; once more place on | fallthrough. | CERES than the 
circle. circle, 


Heat makes iron 
swell, 


=» — z^ x = 


| 


ә € | 
5 е 1 
88 OBJECT LESSONS | 
OBSERVATIONS AND EXPERIMENTS RESULTS INFERENCES 
3. Plunge the ball into water. Let | The ball feels cold, Cold makes iron 
child feel the ball. Place once | and passesthrough | shrink, 5 
more on circle. the circle. y a 
R 274 CU DN нныа 
+ (a) ЕШ a flask quite full of water; Thewater runs over. "Heat makef water 
heat. swell. 
2) Take apprratus shown іп The water rises in| 
fig. от. Heat with spirit- | the tube. Ld 
lamp, or, better still, place ( 
flask in a vessel containing © e 1 
hot water. ig Э | 
(c) Allow the apparatus to cool, | The water falls in Cold makes water 
or, better still, place flask in | ће tube, shrink, 


cold water. 


5. (а) Partly fill bladder with air, tie 
up opening ; draw attention 
* to the wrinkled surface of 
the bladder ; place near fire. 
(6) Remove Маййег from fire. 


P 
e 
(c) Place bladder close to fire. © 


В.В. 


Heat makes - 


Cold makes 


There are no wrink- 


les in the bladder. | 


| cia makes air 
shrink, 
Heat  makes* air 


swell very much, 


The wrinkles re- 
, appeas. 
| The bladder bursts. | 
SKETCH, е 
(Iron, | 
| Water, swell. 
(ағ, | 
(Iron, | 
eee j shrink, 
e 


2 


е STANDARD П 89 


COAL GAS. 


М 6 OT 22575 - T 
Things required.—Gas-jet in room, indiarubber tubing, matches, wide- 
meuthed | dans bottle, trough, water. 

e 


2” - — — 
| % 
OBSERVATIONS AND. EXPERIMENTS RESULTS 
= ЕЕ а= 
1. Turn on gas ; apply lighfed match. | Gas takes fire. Gas will burn, 


eT = = 
ё 


2) Invert wide-mouthed jar over gas- Nothing can beseen | Gas can be smelt, 
. P jet, turn on gas, cork jar; un- іп jar, but there is | 
| cork, let one or two сакт а distinct smell. 


F smell. 
1 = = | E 2 = к 


ог Я е 
з. Turnon gas; ask child to put hand | A rush of gas сап be | Gas can be felt. 
near jet. e felt against hand. 


| 4. Partly fill trough with water, fill Gas rises through Gas takes up room. 
n bottle with water, place hand water in bubbles 
- over top of bottle, invert bottle, and drives water | 

place hand and neck of bottle | ош of bottle. 
1] Р under water in trough, remove | B 9 

hand. Тһе bottle, full of water, 

now stands inverted. Connect | 

gas-jet and mouth of bottle by ) 

means of ,india-rubber tubing, 

turn on gas. k | 

Scie 29 | m 
| :5. Leave gas on for some time. | Ga>can be smelt in Gas spreads itself 
© many parts of the | out. 
room. 


6. (а) Take bottlefrom Experiment4, | Gas dur%s quietly at Coal gas burns; coal 
hold downwards, apply light. mouth. gas mixed with 

|. air explodes. 
(4) Invert jar over gas-jet for a Ап explosion takes It is foolish to go 
time, remove jar, wrap in а. place. t e  withalightintoa 
ecloth,* apply a light. | 6 | rooia where there 
| | is an escapeof gas, 


/Г Yi EL ccu MEE CH 
| Notes.—The Lesson сап be completed by re-capitulating the Experiment showin; g 
$ „the formation of coal gas from coal—6 (а), p. о, Standard 1. (A comparison can 


also be made between air, water vapour, and coal gas, as shown in В.В. Sketch.) 


* This precaution is taken to prevent dispersion of pieces of glass in case of 
fracture through explosion. 


| Қ, 


в 
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B.B. SKETCH, 
Coal Gas. e. 
Burns, smells, takes up room, spreads itself out; mixed with ` 
air explodes, 2752 
Water *,,. 
Coal Gas. Vapour, Ай У 
Bums .. о. ass ay db Yes. No. No. 
Can be smelt ~~ Жез) 18 No. No. 
о МЕ ss Yes. Yes, Yes. 
Takes up room 5 as IR Yes, Yes? Yes. 
Can be easily changed into a liquid No. Yes, No. 
5 
AIR. г í o 


o з 
hings required.— 4 large glass vessel containin, waler ; tumbler ; corked 
Things req ge g 7% 
fask full of coal gas ; scales, empty fask, spirit-lamp, bladder ; syringe 
with wellfitting piston ; candle, pickle jar, cork, and wire. 


čecapitulate the main points in previous Lesson ongdir (Stand- 
The Experiments may be again worked, or variations of 
Experiments as detailed ig pars. Y and 2 below, 


OBSERVATIONS AND 


XPERIMENTS REs 


TS INrE 
ә = > Р = 
1. Invert a glass tumbler and press it into ‘The water rises only | Air takes up, 
` water contained in larger vessel (fig. а little way in| room. „ e 
92). glass. 
de rit -|L—--— 2220014 
2 i сей flask full of coal gas. Second weight | Air has weight, 
E (9 pau letgasescape; weigho heavier than the Б 
flask and cork again. first. Е || 
feat empty flask in flame of Spirit- Second weight бой air ie 
p dm we un е heavier than first. heavier than 
(4) Weigh same flask containing cold 2 hot air. 
air. o ò AUT "eun а ур 
X | g ‘tly filled with air: | The bladder is easily Air сай Ъе 
Hila) oe рагу Bis | _ squeezed. r easily made to 
ozzle of syringe; pressdown |The piston сап Бе take up less 
(4) Close nozzle of syringe ; pr | SEE OU Кош! 
piston (fig. 93). | pressed down. 


NU жт with air; re- | The bladder, on re- Air is elastic, 
5. (а) Bec bladder Шш қ moval of hand, 
move hand. returns to its for- 
mer shape. н 
(4) Close nozzle of syringe; press down | The piston flies up. | 
piston ; remove pressure. 


і 
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Fig. 92.— 


9 periment proving — Fig.9—Apparatus for — Fic, 04.—Experimeny proving 
c s that air occupies spa i 


ting thæcom- that air is necessary for 
pressibility and elas combustion, 
ticity of air. 


VATIONS AND EXPERIMENTS 
- кез а еш СЕ - —| ——— | -—-- —— 
б. (а) Lower lighted candle into pickle ће candle burns A candle, when 
jar by means of wire passing | feebly and at last burning, re- 
through cork ; cork jar. . 5, EOCS ош. quires air. 
(0) Lower same lighted candle into The candle cən- 
same pickle jar but do not cork tinues to burn, 


jar. e 
| 7. Stand lighted candle in dish of water; | The candle goesout Alightedcandle 
invert pickle jar ofer it. andthewaterrises | v5ses up some 


(A more elaborate form of this apparatus a litte way inthe air in burn- 
is shown in fig. 94.) | jar. € ang. 


B.B. SKETCH. 
ЕТ up room. 


Has weight. 

Can be pressed. 

Is elastic. 

Helps candle to burn. 


$ Air 
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| 
А FOUNTAIN. | 
Things required.— Bottle containing water ; cork, Jamp-zlass, piece of bladder, 
string, cardboard or metal disc ; hollow indiarubber ball wité several small 
holes and one larger one; watering can; water-level apparatus as iñ Ла.“ 
97; model fountain. А . 
Introduction. —Recapitulate Lesson on Water (f* 16). To further impress 
the truths regarding pressure of water, the four Jüllowing Exferiments 
may be worked. 
OBSERVATIONS AND EXPERIMENTS Resurrs 
С. —— -| ——— -5 | ——— е f 
т. Take bottle containing water, insert® Water runs out. Water presses | 
cork, invert bottle, remove cork. downwards. t 
x I ave 
2. n canister with hole bored in Water runs out. Water presses á 
cork hole, fill with water, re- , sideways, . 


move cork, 


Fic. 96. | 
» - - 
nd of lamp-glass with Bladder bulges up- Water presses 
30) Б көг tightly stretched bladder, wards, Я upwards, 


ecovered end into water. 
(0) Take lamp glass in от» hand, with | Disc falls unless the | 
other band hold string w8ich runs hand pushes up-| ^ 
through glass and is attached wards to support 
to cardboard (or metal) disc | it. } 
which is pulled by string tightly б 
against glass. Let string go. | 
Again arrange apparatus, but | 
this time let child place hand 
under disc; once more loosen 


string. ч А | 

(с) Arrange apparatus а third time, | Dise does not fall . i 
and now lower into water; let | (fig. os). 
string go 


4220; — o 
o 
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OBSERVATIONS AND EXPERIMENT: 


4. Fill hollow indifrubber ball with water Water squirts out Water presses 


+ hy pouring water into the largest through all the іп all direc- 
hole; cover hole with thumb; squeeze open holes (fig. tions. 
ball. 5 ‹ 96). 
Oo — m = — =f- ^ МЕ 
5. (a) PSur water into сап; note heightof Water i Water tries to 


! water in spout. spout find its own 
| (0) Pour water into оре of tubes of Water forces its way | level. 
water-level apparatus (fig. 97). up other tubes till 
D | itison same level 


in each. 


6. Construct a model fountain as (обуз: take a large can with hole at or near 
bottom. Place ean on top of cupboard. Attach one end of indiarubber 
tubing to hole in can; the other should terminate in some kind of nozzle. 
Pour water into can; note different results obtained on different elevations of 
can and show that the higher the can, the higher the founta By this time 
the children willghave easily noticed that the jet of water does not rise so high 
as the can, Account for this as follows: place piece of sponge in nozzle, 
notice serious diminution in height of fountain.” Се children to reason that 
sofne of the force is lost by the water in forcing its way through the sponge, 
and that in the same way the water loses some force in pushing through the 

y indiarubber pipe. 


B.B. SKETCH. 
Water. 
Presses downwards, ; 
3; sideways, | in all directions, 
v upwards, 
{ Tries to find its own level. 


| E 
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А Conversation апі Information Lesson could well follow here 
upon the nearest fountain, or the nearest- waterworks reservoir ; see 
figs. 98 and 99 below. Р 


EX 
Fic. 99. 
PARTS OF A FLOWER. 


Things required.—.4 suficient number of buttercups to supply each member 
of the class with one or more specimens. Slates and pencils, or paper and 
blacklead pencils. „ The scholars to bring their own specimens of flowers. 
(This wilh send thèm to tha fields and?supply the Outdoor Work Jor this 
Lesson.) 

CALYX or CUP.* 


Hold up a specimen fiower in front of the clas? and call attention to the calyx, 
Let them observe that this is the outer covering of the flower. Tell them 
the word caZyx means a cup. Under the guidance of the teacher the children 
will then note : 


* This is an Ob: jon Lesson, and the primary aim of the teacher should 
be to teach the children to observe. The nomenclature used is of secondary 
importance, 


o 
о 


F 1. That there are five yellowish-green little leaves 
2. That each listle leaf is distinct. 


е STANDARD JIT 95 
3% That all the little leaves are alike ; Że. they are regular. 


е Mic. 100, —Vertical section of flower ogbuttercup, showing the different parts. 

H o с 
This is best done by directing the children to carefully pluck off the sepals, i 
lay them side by side on their slates or paper. The teacher will next reca- 
pitulate these facts, writing them on the B.B. Тһе class will then copy them 


on to their slates, thus :— 
Cup or Calyx = five parts; each distinct, regular, and greenish. 
Unaer this statement the children will then draw the outline of a зера! drom the 
object itself, the teacher assisting on the В. if necessary. 
COROLLA or CROWN. 
ceed in the same way with the next covering—the corolla. 


The teacher will pr 
‘The class will по" е 

ті. There еге five leaves, each called & petal ( —leaf). 

2. These leaves are larger than the sepals. 

з. They are yellow in colour. | ? 

4. Like the sepals, they are distinct. 

5. Also like the sepals, they are regular. 

9. At the base of each petal is a tiny scale containing the nectar which attracts 


е 


insects. 
Recapitulation, B.B. writing, slate writing, afid drawing will follow as before, 

thus ;— 

Crown or Corglla = буе petals; each distinct, regular, and yellow. 
с е Polle: 

STAMENS. e c ied 

Call attention to the stamers, which should be plucked 
off carefully. Class to note :— Head 


1. They are numerous. с 


2. That each one has a threadlike stalk. 
3. Fach stalk has a yellow head. 


4. From the yellow heads comes a yellow dust. Stalk 
Then proceed as in the previous cases. The B.B. will 
show :— 
Stamens = numerous ; each has a stalk, head, Fic. 101.—Stamen of 
and pollen. buttercup, 
е 
E 
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PISTIL L 
The part of the flower now left is called the pistil. As @ 
before, under the guidance of the teacher, class to — 9 Sipe 
note :— EAR. 
т. А number of little green bodies, each called a carpel, 5 
which means fruit. When ripened the carpels forhi Ovary. 
he fruit. E 
2.. The carels are distinct. y Bugle 
3. Each carfel has a tiny head (stigma). ovule, 


4. Also a short Stalk. $ 
5. A larger portion at the bottom—a seed case. In fhe exea Carpal of, 


ovary is a small body which becomes the seed сазе, рена: MN 
Proceeding as before we get :— £ 5 У 
Pistil= many carpels ; each carpel has a stigma, short stalk, and seed case. 
° 
. 
PEA BLOSSOM. A н 


° ° 

Things required.— Plenty of specimens оу the po® flower; a picture or 
diagram of a butterfly with tts wings raised; a razor or a very sharp 
knife ; some pea pods in various stages of growth, 


Оътроок WORK.—Visit a garden where the meadow pea, tl 
the garden pea is growing and in blossom. ‘The Lesson can be given in the 
spring-with the very early peas, or in the summer with the summer peas, or in the 
autumn with autumnal peas. Сай attention to the tendrils. Тһе pea has a weake } 
stem, and wants some assistance to stand upright. The tendrils ive this L 
assistance by clinging with their little hooked ends to anything they touch. Having 
completed the examination, sufficient specimens should be plucked for the Class- 
room Work. о 


veet реа, ог 


КЕКТІ Fic. 104.—The Azure or Holly Blue. 
Fic. 103- P So adoration К, 


ч c —Fir: enti eral shape of the bl Й 
LASS M Work.—First call attention to the general shape | blossom. 
It s овор ipod: Show a picture of a butterfly with its wings raised, and 
point out the general resemblance. 
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ILLUSTRATIONS AND 
INFERENCES 


OBSERVATIONS AND EXPERIMENST 


= ° 
* CALYX." 
" z 
т. It is green and all in one piect. | Apparently only one sepal. 
аа <= * 
2. Note the five little teeth, "There are five sepals. 
А А uk = 
з. The five sepals have gr&wn together. . To keep out the wet and to 
keep away unwelcome in- 
. > sects from the flower-bud. 
COROLLA 


т. The petals differ in size—such flowers are called АП irregular flowers are ferti- 
irregular (fig. 105). 


lised by insects. (Tell this.) 
$ | "The irregularity compels the 
insects t6. visit the nectary 


e 
2. The Zarges? petal stands up at the back of the | 
flower like а fiag or stan ard. | 
3. Below this are two petals, one an either side, | 
and alike, which are called the wings. | 
~ ————— — 
* H 


е 
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Д 
е | y 4 T 
OBSERVATIONS AND EXPERIMENTS | ILLUSTRATIONS AND 


INFERENCES 
4. Below these come two other petals, which are e 225. 
joined together so as to make them boat- ` % 
shaped. ‘These are called the keel. «ls 
NC TES УЗА) е 
E S 


5. There are lines on the petals, all leading to опе 
place on eacb petal—the nectary. | 
XPERIM Таке the two ends of the See figs. 106 and 197. 

wings of the sweet pea between the finger and the | 

thumb, and press them down so as to imitate. the 

effect produced by the pressureof an insect. The 

keel and wings are depressed, while the pistil and 
the stamens are partly uncovered. Ав soon as tlie 
fingers are removed the flower goes back to its 
natural positipn, All the children should do this 
Experiment under the guidance of the teacher. о 


(Jt will be песбзағу to tell the children that the D 
visits of insects to flowers are very necessary for the | 
Aowers, and that the flowers want the insects to | 
come in contact with the stamens and the pistils, | 
This will be de nt here, but the matter will be 
dealt with fully in a later Lesson.) 


^ 
е 
4 STANDARD 
° 
B PISTIL 
сро о 9 
X 
ә S9. STAMENS 
0 
о 
KEEL 
B wi 
oWINGS o 
КЕЕ" 
Fic. 106 Fic. 107. 


STAMENS. 


Cut a section through the middle of the flowei 
from below upwards, and note ten stamens. 
= -—- ale У Ж> 


J: T Ер: m 
г. Open the tube carefullye-tlfe pistil is shut up | 


| е 
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OBSERVATIONS AND EXPERIMENTS ILLUSTRA'MONS AND 
е 


insigé it. | 
————— es БЕІН саты — 
2. Show various specimens illustrating the develop- | The carpel® grows larger, and 
ment from the flowersto the pea-pod. forms the pod. with the row 
Uf the Lesson be given in summer or autumn | of. peas. 
e the blossoms of that season can be used, and the pea- | 
| pods of the previous season.) T 
. Drawing and cemposition to follow as usual, 
EVERGREEN PLANTS: THE HOLLY. 
Things кашса ере шы of flowers, leaves, and woud of holly; at a 
later period some berries (or some preserved berries). 
"Оотроов Work.—Visit the tree, and note :— 
1. Its handsome cone-shaped appearance. Р 
2. Its stiff-looking growth, and the abundance of its little branches and leaves. 


4. Its white flowers (in May) clustering round the branches in the same pesition as 
the berries afterwards take up. М 

5. А seasonable visit at a later period will show its many red berries, (Some 
varieties have yellow or even white berries.) 


q 3. The deepfgreen, shining leaves with spines. Top leaves probably no spines, 


CLASSROOM WORK. 
E r ea ЕКЕН ИБ ae — 252. 
| OBSERVATIONS AND EXPERIMENTS | ^ RESULTS AND INFERENCES 
| ..--.--.-- Be = x 
| FLOWERS. ; 


Je е 
Distribute flowers for examination, and note 
their general appearance with a view | 
to future recognition. 


——— - -= o 
FRUIT. 1 | 
E + +- е ---- І 
Examine the berries, (Distribute one to each | е 
mefnber of the class.) They are some- | 
What round, fleshy, and contain four | 
” Seeds. А | 
LEAVES. | 
Distribute leaves. to each member of the | 
class, and note :— | Fic. 108.—Spiny leaf of the holly, 
1. They are green, leathery, and shining, | ne 
E. ы = E = 


e Оон 


° 
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OBSERVATIONS AND EXPERIMENTS | RESULTS AND I 
Er mcs vitse че А d 
‘They have spines. Why? The holly leaves grow spines to pre-, 


3. Smell the leaves. 


vent certain animals eating them. 


They have no smell. e 
| 4 Ф 


4. 


6. 


Taste them ; ghey have a milky, bitter Тһе bitter taste is to prevent ani- 
taste. mals eating them, 


5. Feel them ; they are srhooth and shiny. To Bet rid of the snow, the weight 
Why? . of which might damage the trees. 


‘Tear the leaves; they are tough and То protect them from animals who 


leathery. Why? Remember that they | ould eat them, and to give 
are evergreen, and live several years. them strength to endure their 


greater age. 
e 


woop. * а Б? 


Various specimens will be required. | 
Examine piece of wood of holly, and 


1. 


2. 
з. Showya piece of polished wot 


4 


. Showa piece of ebony wood. Feel it; it is 


note :— P ; 
„ It is as white as ivory. Hence used for vencering and inlay- 


Feel it; it is very hard. ing ; is used sometimes instead of 
od.) Tt ebony for handles of teapots. Іп 
е these cases the holly wood is stained 


takes a fine polish. black. 


very hard. Itis dearer than holly моо. 


Drawing and composition to follow. ° 
* 


EVERGREEN PLANTS: THE Ivy.  '* ә 


Things required.— Specimens of fwers, leaves, and wood ; several young 


т. 


2. 
3. 
4. 
5. 


. The leaves hang vertically, with their broad 


shoots of ivy, planted months before {Йе Lesson ; some preserved berries, 


OuTDOOR Work.—Visit ivy growing, and note :— 

It is a climbing plant. 

‘The stem is tough-looking, woody, and round. 

Its /eaves are dark green: they are evergreens. 

Compare the sfem with the bulk of the plant; it is small. ; 

Little rootsgrow from any part of the stem, Note that they push into the 
crevices, shape thergselwes to it, and then grow hard and woody. Examine 
a young rogtlet and an oldezspecimen td show this. 


Hera ^ 
. Generally the plant is in a more or less shaded position—clinging to some wall 


[o се, 
r tree, 1 sides turned towards the light. 


Contrast with the leaves at the top of the plant. These spread out and grow 
one above the other. They do not hang vertically, because the light 
falls directly on them.. Note that these leaves also differ in shape—they 
are pear-shaped. 


. In October or November note the flowers. They are on the top branches, 


They are a pale, greenish yellow, and are very nice-smelling. 


9. The dark-coloured berries follow the flowers in thick and numerous clusters, 


remain on the plant throughout the winter, and do not ripen till the next 
spring. o 


р 
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CLASSROOM WORK. 


OBSERVATIONS AND EXPERIMENTS 
= ° — 


IOI 


RESULTS AND INFERENCES 


+ FLOWERS. 


= = 
Distribute, flowers for examitfation, and 
notq:— 
1. Their general appearance with a view to 
future recognition. 
LL 3 * E 
2. The fisti/ has five carpels. Each carpel 
has its own sZe, but the styles are ail 
joined into one. » 


c 
The berry will have five seeds. 
(Examine a berry, and show this.) 

* 


LEAVES. | 2 


Distribute leaves, and note :— 
т..Треу are undivided or lobed. 2 
As о 
2. There are no stipules; 2.е. the leaves are 
imperfect. 


3. The leaves vary very much. Some are 


pear-shaped, whilst the leaves of the 
flowering branches are oval or lance- 
shaped. 


4. Cut off a young shoot of ivy (climbing), 
and plant one end in moist carth several 
months before the Lesson. Then show 
the shoot 4o the class. 

© 5. Handle the leaves; they are Smooth, 
shiny, and have a thick skin. Remem- 
ber they are evergreen. > 

E 

6. The ribs of the leaf are large and str™g. 
Why? 


= E е 

E Н 

| The claspers have pushed into the 
soil and become like roots which 
have never seen the light. 


| They are smooth and shiny to 
rid of the snow. The thick s 
probably protects them from cold. 


The leaf is heavy, and wants a 
strong support. 


7. The number of lobes is odd (three, five, 
or seven), Each side of the leaf slopes 
towards the ceptral vein, which runs 
on to the odd and end lobe, which 
hangs downwards. e 


8. Cut offa slip from a flowering branch of 
the free гоу, or 
before the Lesson. Then silow it to the 
class, 


9. Cut off a slip from a climbing ivy, and 
plant it with sticks for climbing. This 
also should bedone a long time before 

the Lesson. 


Plant it some months | 


| This is to drain the water off the 
leaf. 


E 


e e 
е е 


| It will grow into a bush with pear- 
shaped leaves and ло tendrils, 


It will produce а climbing plant ; i.e, 


| have tendrils. 


e 
LI 
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OBSERVATIONS AND EXPERIMENTS | ^ RESULTS AND IN 
З -- о 
STEM. c К 
МА е 2 == : — 8 
Show a piece of ivy stem, and compare it | Henée itsclimbs for support. 
with the bulk of the plant. [Outdoor " 
Work (4).] The stem is small and | 
weak. o 


@ | Fic. 105.—Kidney-shaped leaf of the 
gropnd ivy. 
> ee 


^ 


Drawing and composition to follow. 


HEDGEROW TREES: THE ELM. 


o 

Things required.— Specimens of flowers, elm nut, leaves, and the various 

specimens of wood as detailed in the Lesson ; specimens of bark, both outer 
and tuner. 


o 


OUTDOOR WORK. —The tree should be visited їй March or April, when it is in 
blossom. Later visits should also be paid, so as to notice the effect of the foliage © 
in summer and autumn. Meantime, class to note :— 

1. It grows in woods and hedges, but is often planted elsewhere, 
. The flowers grow before the leaves. у, 


2 
3. The flowers grow in clusters and are of a bright pink colour. 
4. It isa handsome tree ; tall, with stout trunk and spreading branches, 
5. It has a rugged bark with large bosses. 
6. Many suckers are sent up by the roots. 
7. Ona later visit call attention to the dark green leaves. — ^ 
(= e b 


CLASSROOM WORK. 
FLOWERS. 


о 4 
Distribute flowers to the children, and let them notice their colour and general 
appearance so that they could again recognise them. 


FRUIT. 
Examine a specimen of the elm nut; it is a one-seeded little nut, winged all 
round. Compare it with the winged seed of the blossom, and so show the 


origin of the fruit. © 
° 
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LEAVES. 


Distribute leaves for examination, and note :— 
т. Their saw-liker tooth-like edges. 
+2. They are nêt equal at the dase. 

з. Their colour—dark green (bright yellow in 
autumn). б 

4. Their sise—from two tothree inches (larger 
in Ssotch elm). 

5. They have stipules; the leaf is therefore per- 


fect. 
6. Their arrangement—tlfe leaves are alternate 
5. апа simple. Fic. 110.—The common elm. 
° 
WOOD. 
1. Show a piece of decayed elm wood, and note the tracks of the dark-doring 
5 beetle. Tt shows a regular sfstem of tunnels. Explain their formation. 


2. Show specimens of elm wood from the school museum, and look at its grain ; it 
is very close. 

Таке a piece of elm and pieces of some other ordinary woods (deal, &c.). Таке 
‚а chisel and тае, and split each piece before the classe The elm wood is 

| very strong and tough, and less liable to split than almost any other 

wood. 

4. Show a bit of elm wood which has been kept in water for months. Apparently 
it is unaffected by the water. Water does not make it rot. |. 

From 2, 3, and 4 show that it is suitably used for the keels of ships and boats, 
the пау@ and spokes of wheels, for foundation piles and wet planking, 

6. Show a specimen of wood with a doss. Large bosses are much prized for 
^ cabinet work and turnery. ? 
Show a piece of its дағ2. ` It is used ii 
Show specimen of inzer dark. L 

bitter, and an astringent. (Expl 


e 


ng and sugar refini ake 
hildren feel it ; it is milky. "Taste it; it is 
) Used as a medicine for skin diseases, 


DN 


| 2 Drawing and composition to follow. 
° .. Ы ” 
HEDGEROW TREES: THE ASH. 


€ 
Things required.— Specimens of flewers, wood, leaves, fruit (* Locks and 
Keys’) ; a feather, some bark, an ash stich. 


Ourpoor Wonk.—The tree should be visited in March or April, and the Lesson 
should be given about that time. — Later vi will be required, as for the elm, to 
note the effect of the foliage in summer and autumn. А 
т. The children are go note that it grows іп woods and hedges, butis often planted 

elsewhere. Tt is often found by brook or river side._ с 
2. Note its /ight grey, nearly smoofi, bark, е е 
3. Note its black buds. “` р ET 
4- Note its fowers, with their purple-black stamens. The flowers are small, 
dense, and branched. "А А 5 
| 5. At a later visit, when the trée is in leaf, note its great beauty as shown in 
| а) Its elegant form. 
И The feathery lightness ofits branches. | 


І c) "Тһе graceful waving of its branches. ч x vs 

| | 6. S later visit collect some 2: TREES and examine it. The fruit is the well- 
q nown ‘ Locks and Keys’ of the village children. 

Y + Note the poor condition of the grass бі crops under its shadow. Its dense 

P foliage shuts out the light and warmth ofthe sun. Hence the poor con- 
, dition of the grasser crops beneath its shade. 

. E 


Lo EL ° 
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CLASSROOM WORK. 
FLOWERS. 


г b 
Distribute flowers for examination, and let the children note their general 
appearance so as to aid future identification. 
. 
E 


FRUIT. ~ Ре 


Show some * Locks and Keys.’ The fruit is winged, is about an inch аа half in 
size, and hangs down in large drooping bunches. Hence we see that the 


fruit of the ash and the elm (and the maple) belongáo the same class of winged 
fruits. 


LEAVES. Ы 


Distribute specimens for examination if the season be Suitable; if not, work with 
dried specimens, Note :— 


° 


° 

т. The leaves аге поїсһей, sharp-pointed, and cut into a number of leaflets, 
Compare them with rose leaves, 

2. Note the arrangement of the leaflet: n either side of the central stalk, lie the 
barbs of a feather. Show a feather in illustration of this, Апа compare the two. 

3. Note the лиде and sise of the leatlets; they are frof one to three inches 
in size, and there are from four to seven pairs in one compound leaf. 

4. Young leaves sometimes given to cattle when grass is scarce, 


з. rrr:—Winged fruit of the 
© шаре. 


° 
o е 


WOOD. 
Show specimens, and let class examine them, 


т. It is strong and lasting—next to the oak for these qualities. 

2. It is the sweetest forest wood for fuel. 

3. A useful powder 1s made from its rotten parts. е - 

4: Show specimen of bark. Itis used for dyeing and tanning calves skins. 

5. The wood is valued by wheelwrights, cartwrights, coachmakers, joiners, and 
turners, because of its elastic nature. Show an ash stick to demonstrate this. 


* Drawing and composition to follow. 


| 


Things or 
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VEGETATION AND CULTIVATION 


(First Lesson), E 


equired.— 7100 shallow boxes or trays, the one filled with dry 


mould and the other with clayey soil ; knife, chisel ; a young plant with 


rootlets; some 


small weeds; small stones or 
chalk. e 


seeds ;® some powdered 


Ourpoor Work.—The class should be taken to see the different processes 
of cultivation practised in the neighbourhood, and these observations should extend 
to both field and garden work. 
CLASSROOM WoRK.—The Clissroom Work should embrace a recapitulation 
of the observations made during the Outdoor Work lus the following simple 
Experiments :— 


OnsERVATÍQNS AND EXPERIMENTS 


PLOUGHING. 


‚ Take a shallow box or tray filled with clay, and another 


filled with dry mould. * Plough’ up the mould with 
а knife. Then plough up the clay, and cgntrast the 
thick lumps of clay with the finely divided and dry 
mould. Then show the rootlets of some young 
plants, and ask into which soil the tender rootlets 
would force their way with the greater ease; which 
soil also would get the greater amount of air, 
© 


The roots would grow 
farther and easier 
into dry вой, and so 
would get more food 
from it. 

The dry soil also gets 
more air, and is 
therefore more fer- 
tile. 


ae 

2. Place some small weeds (bits of tender plants will do) | Ploughing helps to 
in a mass of stiff soil. Then plough one part destroy weeds. 
thoroughly with a knife, and ' dig ' another part with 
the chisel. The weeds are uprooted and cut up. 

з. Take a mass of stiff soil, and bury some smztl objects | Ploughing frees the 
(stones, beads, seeds, &c.) in Suppose these to | land from grubs, 
represent the larvae, grubs, &c., of insects, In the which eat the roots 
stiff condition of the soil the grubs are safe, and can and so damage the 
féed on and destroy the roots of the crops. Now | crops. 

‘dig’ or ‘plough’ up as before. The grübs are 4 
turned up, exposed, and destroyed, either Бу birds 
(rooks, daws, &c.), who eat them, or by the frost, 
which kills them. e 
4. Show a piece of iron. Rub it with the fingers ; no- | Cultivation by turning 


thing comes off. Treat similarly a piece of rusty 
iron; something (the rust) can be rubbed off. What 
made the iron change? 


up the soil, and Ъ 
exposing it to the 
air, causes it to be 
powdered like the 
rusty iron, 
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OBSERVATIONS AND EXPERIMEN 


DIGGING. е 


xe. = с 


1. Take a-mass of compact mould, and *dig'it with a Spade-work is better 
chisel, imitating spade-work. Note the process ^| ап ploughing, 
each spadeful is broken up and mixed with ofher | and gives otto 
earth. Then press the mould firmly together again, | | cultivatior. 

and imitate the action of ploughing; the soil is | 

turned up, But is neither so much broken up nor 

mixed with other earth. . 


2. Press the mould into a compact mass again, and place Spade-work is better 
little heaps of powdered chalk upon it to repre- than ploughing for 
Sent manure. Now show that with the spade | manuring the land. 
(chisel) the manure can be evenly distributed over 
the ground. Then take another mass of compact 
mould (or the same mass worked up again), place в 
chalk as before, and imitate the action of ploughing ; е 
the manure ің,по so evenly distributed as with the о 4 
spade. 


Composition to follow. 


VEGETATION AND CULTIVATION 
(Second Lesson). g 
Thing? required. — C/ay and mquld in shallow boxes or trays as before ; two 
Bunsen burners or two spirit-lamps ; some powdered chalk ; knife, chisel, ~ 
comb or toy rake, bit of pencil, leaf, small cylinder. 
Оотроок WORK.—As in previous Lesson. 


CLASSROOM WORK. o 
ae Ad 5 ^ -€—Ó = 
OBSERVATIONS AND EXPERIMENTS | INFERENCES e 
----------- < ===: — 
DRAINING. Ee mL 


1. Burn some clay over a Bunsen burneMor spirit-Jamp. | Draining makes the 
Then crumble it up, and contrast it with another and | land more fertile. 
unburned piece. It is Jighter, drier, warmer, and | 

more exposed to the air. 9 | 


| 

2 k aturated clay soil and some light soil. | Drained lands are 
D dE Men with powdered chalk or anything ies for manure. 

similar to represent manure. Pour water on both Ч 

from the 5рош of а watering-can. Тһе chalk is 

washed 2o the dry soil, and partly of the clay soil, . 

some of it thus being wasted. The chalk “sinks 

more easily (to the roots, if they were presen?) in the 

dry soil than in the clay. 


. He a ently some saturated clay and | The heat of the sun is 
B НЕ елау а E two Bunsen burners or two spirit- | largely wasted in 
lamps. Шы the children suppose these lamps or | d up the water 
burners to represent the sun. Then let the children | оп undrained lands. 
feel the two soils; the tight soil is the warmer. 5 | 
"Et A ° 
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OBSERVATIONS AND EXPERIMEN 


4. Take a mass off saturated clay and some dry soil. Drained land is easier 
+ ‘Dig’ both"with a chisel or knife. Let the class to work, 

observe which is the easier. (A child might be called | 

ош of the class to perform this experiment.) The, 

dry EE easier dug than the clay. | 


HARROWING OR RAKING. 


2. Take some dry mould, and make some holes in it Raking the soil covers 
+ with a knitting-negdle or a piece of pencil. Drop | прапу seeds which 
some small seeds ito the holes. Then draw the шау be exposed. 

comb along the soil; the holes are covered up. 


3. Tear up a leaf into bits (bits of paper will do as well), | The rake or harrow is 
and spread these over а mass of loose mould. Let useful for collecting 
the bits (Reaves or paper) represent weeds. Then weeds which have 
draw the comb along the surface of the mould; the | been ploughed up. 
weeds are gathered up. . | £ 


ROLLING. 
e 


Refer to the practice of rolling lawns, roads, garden paths, cricket-pitches and 
2 fields. , Then take a mass of loose earth, and roll it with any small and suffi- 
ciently heavy cylizder. Class to note that— 


т. It smooths the surface. A 
2. It presscs the soil together. 
3. Loose soil becomes firmly pressed roufid the roots, 


Composition to follow. 


BUDS (a Sprinc Lesson). ЕТІ: 


о с 4 2 
Things required. — Specimens of the tuds mentioned in the Lesson wiil be 
required ; specimens of stocks, grafts, and buds, to illustrate grafting 
and budding. a 


Остроов Work.—A visit should be paid to the neighbouring trees and other 
plants in bud, Class to note :— 


1. The position of the buds : 
n At the end of a stem or branch : end buds. 
/) In the axil of a leaf : axil buds. 
(с) On other parts of the stem : chance buds. H 
e 


2 
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2. Their structure : 
(а) A central mass, more or less the shape of a sugar-loaf. 
(0) Little green leaves. 


. 
(с) In most winter buds there are outside some scales as а 
protection against cold. 


(d) Sometimes hairs (zo/Z/ezo). E 


CLASSROOM Work.—This, with the aid of suitable 
specimens, shosld embrace a recapitulation of the Outdoor 
Work. ° 
т. The position of the buds can be again illustrated. 


2. "Their structure сап be entered into with more detail. Invite 
the class to bring their own specimens. 


3. Show a piece of grape vine with tendrils» The tendrils 
proceed from chance buds, and so illustrate the third class | 
of buds. 


4. Show a young stem with buds, and Point out (fig. 113) ғ 


(а) That buds. begin to grow by the growth of the ¢nter- 
nodes, which separate the leaves from one another and Fic. 
form the branch. 6 
(2) The end buds increase the stem in length. the 


axil of which it 
(c) The side buds produce the branches, p йасый, f 


cn removed, 


ving 
5. Deryonstrate the method of budding. 


(а) Show a superior variety and an inferior one of the same family. 'The" 
superior variety should be in bud. 

(0) Remove a bud from the superior variety, together with the surrounding bark. 

(c) Make a T-shaped incision in the inferior variety. e 

(d) Insert the bark of the bud carefully beneatà this cut. 

(c) Bind up the cut to protect it from the air. AL. 

(7) Note that the bud grows in the same way as the graft. 


Fic. 114.— The various elements in the process of budding, 


6. Explain pollarding. If you injure the end bud you stop the growth of the stem 
in length. As a result the side buds often acquire greater powers of growth. 


" Drawing and composition to follow as usual. 
о 
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Required.—As in the last Lesson. the teacher should read through the Lesson 
some time previous (0 gfuing it, so as fo make the necessary preparations 
and fo dnmence the necessary Experiments in due tine. 


RESULTS | 


1. (а) Grow a few dcansand a little 
maise in distilled water; | 
other specimens in moist 
sand. 


= с 
| Only three or four | 
leaves and а few 
side rootlets grow. 
АП growth has 
е stopped. 

(0) Examine the seeds of the | The food material | 


grown specimens, and has disappeared, 
е compare them with some e 
freshones. @ | 
о 


They weigh much | 


2. Take a few leaves and twigs 
less, about three- 


m а growing plant, and | 


7 
weigh them. Dry them fora} fourths of the 
few minutes and weigh again. weight having | 

(Show the leaves, &c., in their | disappeared. 
natural state. Then place 2 


them in а sand-bath about 
six or eight inches above а 
low Bunsen flame.) 


& (а) Plage the dried eaves of the | The leaf chars. 
previous Experiment in a 
porcelain crucible, and z 
heat overa Bunsen burner. " 

(2) Raise the temperature till | A little grey ash is 
redhot, and maintain this lett. 
high temperature for four 
or five minutes. | ч 


4. (a) Take а glass ofemuddy river The minute solid 
water, and let it stand. 

^ sink to the¢sottom 
| of the glass and 

form a fine deposit 


E of mud. 


| 
(2) Decant a little of the clear | We get something 
liqui, and filter. Then left at the bottom | 
pour the filtered water of the dish. 
into an evaporating-dish, 
and Бой off the water. 


e Particles gradually |, 


The plants require 


something more 
than water and 
sand 

Growth has taken 


place at the expense 
of the store of food 
in the seed. 


Something has gone 
and from the dried 
look of the leaves 
we believe this to 
be moisture. 

o 


This shows the pre- 
sence of carbon. 
[Compare with a piece 

of charcoal. 
All the carbon has 
burnt away 


The water, then, con- 
tains matter which 
cannot be filtered 
off, and which, 
therefore, must pass 
into the roots with 
the water. 

We might think that 
this matter is the 
same as the grey 
ash, but in another 
Lesson we shall 
see whether it is 
or not, 


по OBJECT LESSONS. 


` В.В. SUMMARY. 


Plants want something more than Water or Sand. 
. The greater part of a leaf is composed of Water. 

. Plants contain Carbon, and therefore wart it as food. 

- They also contain a Grey Ash, which fhey want as a food. 

. Some substances, as food, pass into the roots with the*water, 


лоюн 


Where possible, drawin 
on the food of plants shoul 


THE MOUSE (Compared 


5 


Water-Rat.) (First Lesson.) 


Things required.—A mouse in a cage 
men teeth aral feet of the three animals. 


OBSERVATIONS AND EXPERIMENTS 


REMARKS | 


^ TEETH. 


Examine the teeth, and note :— 
т. The mouse has four front, | 


; pictures of rat gna water 


g of the apparatus used and composition 
d follow in subsequent Lessons. 


with the Rat and 


-rat $ speci- 


Compare the mouth of the| The 
Mouse with that of the rabbit. 


chisel- 
Shaped teeth 


sharp, broad,  chisel- are suited to 
shaped teeth. The back | gnawing, as 
teeth are flat, hard, and in the rabbit, 
blunt. Note also that Тһе mouse has 
there are no tearing teeth, no tearin, 
and the lower front ones | teefh? and 
are narrow and sharp. therefore does 
The angle of the lower | 5 not eat flesh, 
jaw is roundish. Fic. rrse-The cutting tooth of a | Thegrindersare 
gnawing animal. e, enamel; | adapted to a 
d, dentine. mixed diet. 

2. The common rat has very strong | The teeth of all three Its stro: teeth en- 
teeth. The lower gnawing grow as fast as they | able it to gnaw its 
teeth are narrow, pointed, and wear out. When, way Rough al- 
smooth. ?Note the two, front all the teeth are pre- most anything— 
grindersand four batk grinders Sent the top and even wood and 


bottom ones check 
each other's growth, 
but if one be missing | 
the other^will keep | 
on growing tillitmay 
kill the animal by | 
preventing it from | 
getting any food, | 

Contrast with our own 
teeth, 


in each jaw: 


3. Note that the enamel of the 
grinders in the water-rat is 
folded, so as to produce the | 
appearance of a doubletriangle 
on а crown. The front teeth 
are yellowish 


lead. 

The loss of a tooth 
is a very serious 
matter to a mouse 
or a rat, 


2. Note thatthefeetof the common 
are jointed so loosely to its 
hind limbs that they can be 
turned half round, Note that 
the front fect have four toes 
and a small ghumb, but 
the hind feet have five toes. | 
Note also that the claws are | 
very sharp, and that the Aind 
claws are so made that they 
also can be turned round. 


- E 

3. Look at the soles of the feet of 
the water-rat; they are hair- | 
less. 


ә STANDARD II IIT 
OBSERVATIONS AND EXPERIMENTS| REMARKS | INFERENCES 
----- zi. 
PAWS AND CLAWS. 
са 2 -p 2а 
Examine and note :— : = Its short Јерв hel 
т. The l&s of the mouse are four мс it to get throug: 
in number, short, and armed small holes. 
with sharp claws. Its Sharp claws en- 
Fic. 116.—Amouse’s foot. Able it to climb up 
anything with a 
rough surface. 


| The arrangement of 

the hind feet and 
| claws of the com- 
| 


mon rat enables it 
to run head first 
down anything 
With a rough sur- 
face (tree or wall). 


Fic. rz. —A rat's claws. 


From the dead speci- 
mens the feet of the 
mouse and.common 
rat could easily be 
compared with those 
of the water-rat, to The a 
show the presence 
and abSence of hairs 
on the feet. 


Љвепсе of hairs 
makes swimming 
ensier, 


TAIL. 
* 2 


т. Note that the tail of the mouse | 
is long, and covered with short 
hairs. 


The tail may be & 


The harvest mouse 


‘wines its tail round | climbing aid. 
corn - stalks, апа The water-rat steers 
slides from its nest | with its tail. 


down to the ground. 


ratis not rela- 


2. The tail of the 
tively so long. 


о- 


3. In the water-rat the tail is about 
one-third its whole length. 


7. 


WHISKERS. 


Note that the whiskers are long 
and numerous, and are placed | 
on either side of the large, 
pointed, and  keen-scented 
nose. 

qe ү de 


Compare with the cat, 
and thus elicit their 
use. Remind class | 
that these are night 
animals. 


The whiskers are 
feeling and mea- 
suring organs, 


LAE — 


LJ 
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THE MOUSE (Compared with the Rat and 
Water-Rat). (SECOND Lesson.) 


OBSERVATIONS AND EXPERIMENTS, REMARKS 


- a! 
EYES. ^g o 
Note that they are large, bright, | Compare with the cat | The mouse and rat 
and wide орел. again. arenight animals, i 

o | бап вее in the 


EARS. 7277) Г i : i | 


1. Note that they are large and | All animals with large | They have many ene- 
well developed. ears are very quick | mies; hence good 

2. The ears of the water-rat are | оѓ hearing. sight and hearing * 
remarkably short and roundish. 5 very necessary. 

- = = =- = — 
COVERING. 

т. Note that the mouse is clothed Compare with the cat Night animals re- 
with a. soft, warm fur, whith } again. uire warm coats | 
is of a dull colour, being gene- | It will be noted that or their might 
rally a dusky brown or a the colours are simi- wor 
greyish tint. lar to those which The dullcolour is for 

The Common rat is called the | prevailinthenatural safety — a bright 
brown rat. Call attention | surroundings of colour would eas- 


to the colour of the water- theseanimals. These! ily be seen. 

rat. | aremoreorlesscases | 

i 277 | of ‘ protective mimi- 

2. Notethatthebodyofthemouse | Су. (Exaiu.) 
and of the rat in each case is - 2 
the right shape for squeezing | 
through small holes. 


COMPARATIVe, SUMMARY. 
The В.В, notes should be condensed from this summary. 


Mouse Rat WATER-RAT 
— ж ЕН p — 
Teeth. | Strong and chisel- Very strong апа, S&ong and chisel- 
shaped;hackteeth chisel-shaped; back | shaped; back teeth 
Pat. teeth flat. | with folded enamel, 
Tail. Long. Not so long. Shorter. Р 
Feet. More firmly jointed. Loosely jointed. More firmly jointed ; 
ө hairless soles. 
Claws. Hind claws cannot Hind claws сап be Hind claws cannot be 
be turned back. turned back. turned back. > 
Ears, Large, broad, and Large. | Very short and roundish. 
5 well developed. 
Covering. | Fur. Fur. Fur. 
Eyes. Large and bright. Large. Smaller. 
Ы Drawing and composition to follow. 
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A FISH, (First Lesson). 


HOW FITTED TO LIVE IN THE WATER. 


‘Things required. — Бас волео a herring ; a large glass vessel filled with water 


and gntatutng liv 


4 ; air bladder of a her 


ring or othe 


or fish ; a small elastic 


bladder; а dead herring (fresh) and a knife ; a sharks tooth ; a spindle (a bit 
of wood shaped like a spindle will do); fresh egg ; salt water. 


OBSERVATIONS AND EXPERIMENTS | 


WEIGHT. 2 


REMARKS | 


а 1 М 
т. Show the дас2боле of a herring. | то be able to live in For these purposes 


Note the tiny bones which are 
n eating а 


7 so troublesome t 
herring ; they are very light. 


2. Take a fresh egg, 
water. Tit sinks, add salt; 
if it floats, add water unti» the 
egg? floats anywhere in the 
water. Compare with fish. 


fhe water a fish must 
be of such a weight 
as fo float easily and 
continuously, to rise 
| ink, deepersat 
| to be able 
| to move swiftly and | 
| easily, fo breathe | 
| under water, to 
| 

| 


standothe cold, and 
to find its food. 


place it in salt | Bulk for bulk most fish 


weigh the same as 
the water, like the 
egg. 


it will require to 
© be made different- 
ly to a man, a 
bird, or a reptile. 


| Hence fish can swim 
| in the water. 
| 


3. Carefully open а Aerring and 
show the air éladder. Call 
attention to the fish swimming: 


+ in the glass vessel. They rise 
and fall. 
° 
^ 


Sometimes the bladder 
is small, sometimes 
larger; when it is 
smaller the air in 
is presSed closer to: 
gether and weighs 
heavier. When the 
bladder returns to 
its natural siZe again 
the air becomes ligh- 
ter. 


All fish which have 
| an 


air bladder 
can alter their 
weight. 


4. Get a small ela Е 
blow it out partly, tie the 
neck. Note that it does not 
easily rise in the air. Place it 


The fish can make 


before a fire; the bladder be- | 


comes larger and rises more 
easily, 


bladder larger oF | 
smaller by the aid 
of some muscles. 


=} ————À 
s | When the bladder is 


made large 

fish STIR the 
water; when the 
bladder is made 
smaller the fish 
Sinks in the water, 


e I 
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OBSERVATIONS AND EXPERIMENTS | REMARKS ain 
т лы > + | — Б - € — 
Е 9 
5НАРЕ. "D ү 
т. Point to the shape of Фе fish; Some are Jat, aiid Р 
most fish are spindle-shaped. | these live аб the o 
Show a spindle. bottom ; some are о 
| dong (eel), ала 
° these creep through | 


crevices; somere | 
|! roundish and slug- 
| gish, and may float | The spindle-shaped 
about. body of the fish is 
-— - - --- - | the best shape for 
2. Take the large vessel filled with ‘The teacher could motion in water, 
water and move a piece of further illustrate by 


spindle-shaped wood (a * tip- а comparison of the | ° 
cat') through it. Then move sige stroke and breast Y 
various irregular or bulky stroke in swimming, 


pieces through’; there is more | Ьу the shape of toato 
h, and therefore more re- | (tapering ас both 
sistance, | ends), and by the 
| shape of orgedocs. 
! 
| 


3. Point to the fish ‘figain and note The goining at а 
that there is no neck. The | once of the head 
heaé: and body form one , | and body gives | 
whoie, | strength, and 
| helps the fish to 
| dart through the 
| | wafer. 1 
-- 
$ * 9. 2 
A FISH (5ксохр Lessen). 
o 
к —— —— ———— o- ———— 
OBSERVATIONS AND EXPERIMENTS. REMARKS | INFERENCES 


COVERING. 


т. Note the cogering of the fish— | "Тһе scales grow from ® 
scales. Note their bedutiful | both the outer and 
colour. © the inner skin, АП The scales’ offer 
| scalesaresomething | little or no resist- 
6 5. та. 2 | like teeth in their anse аек ш 
2. е ‚ scales аге flat formatione The n through the 
pes ШЕ ance, of the under, Seales correspond to water. 
skin. Note that they overlap | the hair of animals 
each other like roof tiles from dud is m Сау | 
head ail, and as the fish , birds. Vool, 
оа pressed close to | hair, or fur would | 
the body, impede the progress 
P: | ofthe fish. 
* шег -----Ф---- 
. 
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OBSERVATIONS AND Ех: REMARKS INFERENCES 


— Баатара 
3. Let the children гип their hands The skin of the fish The slimy skin 
along the fish from head to contains some little makes it still 
fail; it is smooth aad some- cells, which b@rst easier to о 
what glimy. Refer t the апа cover the fish — through the 
practice of polishing the with a slimy sub- water. 
bottoms of racing boats and stance, 


of cleaning the bottoms of 1-59 
ships so as to keep them i 
smooth. | 
| —. - ! — 


4 Take a dead herring (fresh) апа When scraped from The scales аге 
scrape it with a knife (горі tailtoheadtheknife fastened to the 
head to tail; few scales are getsunder the scales, body so ав to 
scraped off.» Now scrape it апа removes them, | make swimming 


from /ail to head, as a fish- byt the scales lietoo — easier. 
monger does ; many scales are clóse to be scraped 
removed. ” | of the other way. | 
TEMPERATURE. 

---ұ-- T - mran = 


i 

1. Let the children handle a /éve | Many fish can standa It has cold blood, 
fish; it is cold. Letthemfeel | colder etemperature | and so can stand 
each others hands; they are thanthatofthewater | cold water. 


магт. generally, and fresh- 
water fish more so 
e than sea fish. 
s — —— — 
—; “ кє 


2. Carp, roach, chub, minnows, Any angler will beable Great cold causes 
cels, &c., go to sleep іп the | to tell the boys that some fish to go 
winter. But generally the they do not fish for to sleep in the 
temperature of the fish isabout | — tRese in the winter. winter. 
the same as that of the water. 


MOVEMENTS. 


ae % ай ЖЕ ШЕШ? Ч - M Е - 


e ^ T3 3 

1. Call attention to the action of “The tail is really а fin, The fail is the chie: 
the'tail in the swimming fish, and is called the tail, organ of шоуе- 
and note that the tail finstrikes fin. It will be seen шелі, and it must 
the water like a man strikes jt that the fins corre- Ве supplied with 
with his scull when sculling spond to our arms Strong muscles to 
with a single oar. and legs. do its work, 


2. Take a dead fish and point out | | 
the tail, belly, back, and paired | 
fins, | 


— - 


o 
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OBSERVATIONS AND EXPERIMENTS| REMARKS | * INFERENCES 
з. If we cut off the fins, the fish [7:0 this experiment The other fins are 
rolls over on its side. rather than do it.) | uséd for balanc- 
ing. 
* | A a Deed fins also 
help td raise and 


| lower the fish in 

the water, &nd to 

x spme extent act as 
rudders, 


1G. 118, ^ 


4. Put a dead fish into the water; | Children have pros The solid muscular 


it floats upside down. ably seen dead fish! back is heavier 
so floating in the| than the parts be- 

water. low, but the fins 

ө һ a keep the body 


| right side up dur- ` 


ing life, 


5. Show the backbone of a fish, oar bone gene- | Henge the graceful. 


and let the class note that it | rally answers well, and easy bending 

easily bends within certain o of the, body in 

limits. ше swimminglive 
о sh. 


Tic. 119. 


КЕН iei S in of fins, fig. 118 
шине: orig! Шш Крон the young 
fish ; fig. 119 shows | 
the unpaired fins, 
and the-breast and 
belly paired fins. | 

- > 


e Pata Seth on the B.B. and | In explaining the ori- 


| 
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| INFERENCES 
and containingg a 
"a large number of rays 
* or bony spikes. 
° 'Тһезе keep the fins 
4 t- extended and give e 
Р; | them strength. 
° A FISH (Tuirp Lrssox)., 
OBSERVATIONS AND EXPERIMENTS) REMARKS INFEREN 
" FOOD, S 
т. Throw little particles of food, | Fish feed on worms, | Fish are not dainty. 
ich of a different kind, into | shell fish, insects, | 
the large glass veésel contain- other fish, mud (for | e 
ing the live fish, ап” note : its living creatures) ; 
(а) The fish eat almost 'any- sea and fresh water 
thing. weeds, &c.; but) 
(0) They swallow their food | most of the food is | 
whole. animal food. | 
Sri £6 | ae 
2. Tell the class that most fish | Sfra¢s swallow Һе | If fish did not breed 
b feed on one another; they are | spawn and eggs of very fast they 
cannibals, They breed enor- herrings, the whit-| would soon die 
mously fast. ing feeds on ker- out. 
| rings, the cod on 
у А whiting, the shark 


onthe cod, and so on. 


= z 

3. Open the mouth of the dead fish 
(herring or mackerel, &c.) and 
show its teeth. They are 
numerous and sharp. There 
are no cutters or grinders. 


Ет ОГО 


Teeth are sometimes! Fish want good 


found all over the} teeth becausethey 
mouth, top, bottom, | live on flesh. 

and even on the| Theteethareformed 
sides. Teeth are| for seizing and 
sometimes  sharp-| holding. 


ened like a saw; 
show a shark's tooth | 
in illustration. 


4, Examine any number of fish, 
and, all will be found well 
supplied with teeth. 


New feeth grow to 
take the places of 
those worn out. 


The teeth do а great 
deal of werk. 


5. We cannot see so well under 
water as when out of the water. 
Note the eyes of the fish ; they 
are large. 


The food may lie hid- 


The буга of the fish 


den where the fish!  arelargetoenable 
cannot seeit,andso| it to see under 
it has a very delicate | water. 

Sense of smell to ----- 


scent its food. Again, the fish may have 
to rake about for its food like the SPERA 
and to do this it is blessed with a keen Sense 
of touch. " 
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OBSERVATIONS / REMARKS | INFERENCES 
ES D т к 21 Ришва: 

6. Sometimes our eyes water, the The fish has no tear 
water coming from the tear | glands because’ 
glands; thisis an arraggement . the water keeps 
to keep our eyes moist. 8 2 its eyes moist. 

7. When we are under water we The fish Wants its 
generally c/oss our eyes. Сай eyes open to hunt 
attention to the fish in the ^ for its food; hence 
glass vessel; their eyes are | it has no real eye- 
open. 2 ids. 


8. Take a dead fish and show its 
lips; they are horny. Com- 
pare or contrast them with 
ours, Tell class that fish often 
have долу plates on the tongue, 
and they have already noted 
that they swallow their food 
whole, 


9. It may sometimes happen that 
fish cannot get any food at all. 


BREATHING. 


gills. Note that they are 
igelike organs, and reddish 
in colour. Put a lens over the 


Remind class of the | 
varied nature of the | 
food, and that it is | 
always soaked with | 
water, 
Адап, in taking a pill 
we swallow it whole. 
| Why? Because we 
| donot wish totaste it. 


| | 
| Food may be scarce 
even in the water. 


o 


thégills to be acted 
on by air. 


reddish portions ; numerous? 


blood-vessels will be seen 


through the skin. 


thin the skin is. 


о__о 


2. If you put à о wi 
which has had all the air driven 
out of it (say by boiling), it 
would soon die. 


з. Keep a fish out of water and it 
dies. Why? 


Note how | 


© 


water unless it has 
been specially driven 
out. ы 


dead 
shrink. 


fish; they 


p — 


The fish has little 
sense of taste, 


Many fish can go 


withgut food fora 
long" time, and 
fresh-water fish 
more than sea 
fish. 
E 
oc 


"up а dead fish and show Bloods sent through | The gills of the fish 


arelikeourlungs; 
they take in air to 
purify the blood, 


| 
| 


PERAE S NND) 7 е 
fish into water There is always air іп The fish, like us, 


cannot live with- 
out air, 


Examine the gills ofa The shrunken gills 


cannot do their 
work, Water is 
necessary for the 
proper action of 
the gills, 


o 


OBSERVATIONS AND EXP 


RIMI 


TS 


STANDARD П 


REMARKS 


4. Let the class note the action of The water, which con- Wheat appears to be 


the gills of the live fish in the 

large glass vessel; the fish ! 

seem to be constantly drinking. 
о 


by 


tains air, passes out 


the blood has “no- 


constant drinking 
is the constant 
breathing of the 


the gills, where 


thing between й апа , fish. 
o the air but a very | 
| thin skin. |, 4 


ө; n 
Drawing and composition to follow. 


PLAICE (Compared with the Herring). 


Things required.—Pictures of herrings and plaice ; fresh specimens of both ; 


small pair Of scissors ; saucer of water ; magnifying glass. 


If possible a 


visi! should be раға to ап aquariunato see the swimming action of both fish, 


and to otherwisewtudy their habits. е 
PLAICE | HERRING 


SHAPE. 


e Show the specimen plaice and ask its Shogo speci 


shape—fiat. Point to the picture, Ask 
for other flat fishes—soles, dabs, | 
flounders, turbot, brill. 


nen herring; it 18 spindle- 
shaped. Ask for some names of simi- 
larly shaped fish ; most fish are shaped 
like this, 


= ЕЕЕ 


EYES. s 

Both on one side of the head. How és 
this? The young fish is very tinf, 
shaped like the herring, and float? 
about on top of the water. It soon 
begins to get compressed, i.e. 10 grow 
thin апа deep. Tt then sinks down to 
the bottom and rolls over on to one | 
side. The eye оп the under side | 
would become д пасей by the sand 
and mud, so the young plaice tries to 
protect it, In such*a case we should 
shut that eye, but the plaice has no 
eyelid ; hence nature helps it gradually 
to twist its eye round to theeop side. 
The eyes show danger only; the, 
plaice ‘does not seek food by sight. 
This twisting of the eye brings the 
nostrils to the top side, and the mouth 
also, which is а] оп one side. — . 

The plaice spawns at sea, and its eggs 
float about and are scattered. | 


Tn the herring the eyes are seen to 

occupy their usual position, The 

herring sinks deep down where there 

swarms of small creatures on 
which it feeds; hence it seeks its food 
by*sight. It only comes to the surface 
on dark nights, and once a year (July 
and August) for spawning. It is then 
that the herring fishgries are carried 
ол. Herrings are also said to have 
sonfe sort of voice (Феу squeak), and 
to have organs for hearing. 

The herring spawns in dense masses 
near the coast. 


> E 
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| HERRING 


oa — + 
GILLS. e 

These are found at the Sack of the A specimen herting should be taken and 
mouth. We already know that the the gills Ibid bare and inspected by the 
gills are the breathing organs. To) class. 5 
show these the teacher should iake up a | It is assumed that the children will 
specimen plaice бу sole, &c., апа with already understand the action of the 
a pair of scissors cut from the mouth gills in the Ifrring from the Lesson on 
to the slit behind the head so as to lay the Fish. 
them bare. They аге seen to be like The two should then be compared and 
bony hoops, lying one behind the ^ contrasted. 
other. The water enters the mouth - TERM - 
and passes out through the gills—between the hoops and so out by theslit. Now 
from the under side cut open the bony hoop again and show the class that there are 
Jour on each side, all separated from each other by the slits through which the water 
tows. Next cut off a piece ofone of the Heaps and put it in a saucer containing some 
water. Let the class see it closely, And some very delicate threads will be 
seen attached to “һе hoop. These are filled with blood. (The process of a 
tion will now be understood from the Lesson on the Fish. Next put the piece of 
hoop under a magnifying glass; the hoop is seen to be jointed. Why? The joints 
pele Шеш bend easily so as to move easily and let the stream of water 
through. 


MOVEMENTS. 


T — 


e 


They move along the bottom of the sea, | Like the plaice, the herring is soft finned, 
or bury themselves in the sand ormud. | and ¢his also should be practically 
Some exude a slimy substance which | demonstrated by theexarrination of one 
causes the sand (which they first dis-| — of ¿he есіте. Their bodies gleam 
turb) to stick to their top side, andso! witha bright light in the water;, hence 
make them almost indistinguishable the herring will trust to speed and 
(sole). Even іп aquariums itis some» | flight for protection. — This cannot 
times difficult to detect where these! гре seen from the specimens, because 
fish are lying. Furthermore, the ‚ ба herring dies as soon as it is removed. 
under side is white, but the top side is | from the water, and it then loses this 
the same colour as the sca bottom. gleaming. It has an air bladder, 
This is done for protection from) which in the adult is connected with 
their enemies. $ А the food canal by means of a tube. 

The body is fringed with fins, which are| Put sketch on В.В. in illustration. 
not so much use as in many other | Examine the fins of:both fish. The back 
fishes.  Thete are oply three (one | бп із not so long as in the plaice; but 
back fin, one anal, and oi ай fin). it lias breast and belly fins. The use 
"The fins are soit, and jointed in their of the fins is already known. The 

е This should be shown to the class herring swims upright in the water, 

Note that ¿here 


ay 
vom. the specimens. ie. 
z no breast or belly fins. j * 

They аи 2 and very graceful in their movements. They have no 
air bladder, for they live at the bottom, are slow swimmers, and trust to hiding 
rather than to flight. When they rise in the water they do so with a strange 
wavy motion of the whole body. When they wish to rest they sink gradually 
downwards with an easy gliding motion. 'The scales are very beautiful, and 
we already know how they assist in swimming. We also notice a number of 


small red spots. 


с. 
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Гис. 120. - Inside of herring. -a, gul 


4, c, stomach, with its appendages, «7; e, intestine ; 
е 4, duct of the swimmi 


imming-bladder, А; й, roe. 
е 
| COMPARATIVE SUMMARY. 
The B.B. notes should be condensed from this Summary. 


NE . | PLAICE HERRING 
i EH IRR SS 2. — 1 Se сг. 
Shape. | Flat; spindle-shape when | Spindle-shaped. 
Ў very young. | x 

Eyes. | ВойФол one side of the head. | On opposite sides. 
; Nostrils. . | 2) ” ” ” ” 

Mouth. On the top side. On both sides. 

Movements. Slow, graceful; side swimmer. | Swift ; upright swimmer. 
| Air bladder. None. | Has air bladder. 
Fins. е | Three only (back, anal, tail). | Back, anal, tail, breast, and 
| p D belly fins. е 

Colour. White one side and dark she | More uniformly coloured. 
A * | other. | 

Protection. | By hiding. By flight. 

Food. | Sought by touch. | By sight. 
» Drawing and composition as usual. . 


° 

o ; ^ 

THE MOLE (First Lesson). 

Things required. —4 Zive mole ; a eade ; 4 picture of mole ; skeleton of 
a mole or a diagram or picture of the skeleton ; the body of a mole Just 
dead; a tip-cat and a small block of wood ; microscope ; a vessel contain- 


ing water. 
Ourpoor WorK.—Take the class into the fields where molehills exist. Note 
; that they are small heaps of loose earth. Select one and dig carefully to show its 


Structure. In looking, for the mole's home the best places are under large stones, 
roots of trees, or thick bushes; never near paths or roads, 4 


CLASSROOM WORK. s е € 
er а 2 Ды ep i 
OBSERVATIONS AND EXPERIMENTS REMARKS | INFERENCES 
| ХАННА ON SUM HEN -—— ee 
| т. Point to the body of the mole | Longlegsandalong The whole body is 
It is long and roundish with | tail would be in| formed for tun- 
pointed snout, short tail, and the way for bur-| nelling with the 
short limbs; muscles of the | rowing. | least exertion ang 
neck very strong. with the greatest 
| | вреей, 
+ —— Ls 
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PERIMENTS REMARKS 


[0 "INFERENCES 


OBSERVATIONS AND 


2. Point to the skeleton, and note | The shoulder blades | The mole must be 
the enormous shoulder blades | and muscles аге | strong to force its 
rising far above the sping. Show for strength. | way through the 
a small block of wood and a 8” o | earth. 
tip-cat. Which could be pushed 9. 
into the ground the more easily ? | | 


== чү = == = — 
SNOUT. 
Б 
1. Note its pointed shape and com- There is an extra | The long nose gives 
pare with the end of the tip-cat. bone which runs, itapowerfulsense 
‘The nose is very long. intothesnoutand , of smell to guide 


makes it strong | ito its food. 
ала easily bent. 


SS -- a 
2. Take the head ofthe mole which [It issaid that a сар-ә The easy bending 
has just died, and bend back its tive mole buried | ofthenose enables 
snout. The snout springs back several inches in| it to dig with 


again into its proper position. | the ground will at safety. 
once scent a piece 
| of meat placed on 
the surface,] ә 
— 0 <—————— ==== = —— 
TEETH. 


Open the mouth of the dead mole ^ The teeth 


» and show its teeth. Note ;— areformed 
а) They have jagged points. | for ^hold- © 
b) All éyfes of teeth are present. ing and 
И Тһеге аге no broad flat | tearing, 
grinders. and not 
| for chew- 
ing. 
E 55 
Тіс. тот. Тее of mole. | 
= — = 5 DE E Ses 
Ы o LJ о 
PAWS AND CLAWS. ° ° 
= T Lm І | Р 
From the body of the mole show :— = | 2 
"The fo» ved and very | The mole figs for- The mole wants its 
1. The Jure dee керис Duas | chief strength in 
powertui. front. 


2 Ж legs ot nearly so Тһе hind-limbs are 
» E uen | used to throw the | - 
: i | earth behind it as 

| it burrows. 
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OBSERVATIONS АЁр EXPERIMENTS | 
— 2 wy 


( e | 
Point to the chest, and gtellethe | 
class tliat there are great breast | 
muscies, | 


e 


4. Hence all the animal's chief påver 
lies in its forg-quarters. 


Ask theclassto move 


*wards 


REMARKS | 


their arms back- 
as in the 
movement for 
chest expansion ; 
they will then see 
the connection of 
the breast muscles 
with the motions Fi 


of the arms. < 
Д are short and 
thick, showing great 
strength. 


. Show the fore-paws. They are 
very strong, bare, wrinkled, and 
generallfdirty. "They are turned 
backwards and upward$ and 
the palms are wideand flattened. | 
Turn the hand over and illus- 
trate. 


ч 


Refer to the hands 


The condition of the 


of a clerk and a hand depends on 


mechanic,  and| the nature of the 
compare them. work i does, 
o The position of 


| 
| 
| the fore-paws is 


favourable for 
shovelling. 
6. Turn to the skeleton of the anole, Thisisshapedsome- This bone gives 


е aml Ап the fore-paws point out 
an extra bone. | 


thing like a sickle, 
and grows out 
frém the wrist 


greater spreadand 
power to the fore- 
paws, 


© bone. 


7. Take the body of the dead mole 
and show the claws. They are 
large, strong, sharp, and curved. 
‘There are five on each foot. 


Compare the claws The claws 


are 
* formed for scrap- 
ing and digging. 


with our nails. 
е 


s s 1 

OBSERVATIONS AND EXPERIMENTS | REMARKS | 
EYES. | д Е 

т. Show the live mole, and note :— | * Blind as а mole.’ | Large eyes would 
a) Тһе eyes are very small. | They ^ probably ge filled with 
b) They areblack, beady-looking | cannot see very and become 

objects. г much. Me лоо sore; во would 

(c) They are quite hidden in fur. see the necessity for | uncovered eyes, 


"The eyes сап be seen equally well by | 
putting the dead mole in water. | 


their strong sense 
of smell. | 


= = == 


е 
124. OBJECT LESSONS D 
OBSERVATIONS AND EXPERIMENTS | REMARKS * INFERENCES 
E c - --------- — = 
EARS. ы 
- c - 2 
Examine the mole and look for its | Хо outsidetarssbut | Owing tg its poor 
ears; попе сап be found. The | good inner ones. КОБА; good 
ground helps it. Refer to the | hearing "is very 
practice of pytting ear to the necessary to warn 
ground to hear distant sounds ^ it of its foes. 
of galloping, &c. | 
nm — X —— 
FUR. 
x. Let the children feel the fur, and 5 
note :— | е 
(а) It is velvet-like. | The varying thick- Its velvet coat,pre- 
= | ess in each hair | ventsthedirtfrom 
с gives it its velvety ¿° clinging to “its 
aspect, body. | 
(0) Put the dead mole into water. The coat is only 
The water becomes dirty, | relatively clean. 
(c) It is close. | This makes the coat 
warm, and рго- 
x tects "it against 
o the demp, chill 
t o ground, 
2. Let the fur be stroked. It will This aids it in its 
be noted that the tips of the tunnelling. 
hair do not point in any particu- e 
~ lar direction, but may be pressed о 3 
in any direction. Let the 8 ne 
children smell the skin; it is | | 
unpleasant, ж 
== == = RÀ == 


FOOD. ) 


An insect-eater; greedily devours earthworms and grubs. „It has a big 
appetite ; hence must move about quickly to get enough food. It is destroyed by 
farmers because it is supposed to injure the crops by its burrowing. It is also 
said to sink wells to collect water when not easily found oth wise, It digs deep 
into the ground after worms end so helps to drain the soil, and it also brings up 
the soil to the surface for the growing crops. The grubs it féeds on would damage 
the crops very much ; hence these facts show that really it is the farmers' friend, 


== © 


НОМЕ. 


The burrows are in very straight lines. The central apartment is nearly round, 
and the roof т almost d with the ground above ; this will have been noticed in 
the outdoor work. Around this chamber are two galleries, one of which is just 
level with the ceiling, whilst the other is at some height above. The upper circle 
is much smaller than the lower. Now, note that five short descending passages 
join the galleries with each other, but that the only entrance into the chamber is 


e 
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from the upper gallery, out of which three passages lead into the ceiling chamber. 
It will thus be Seen that the mole when it enters the fortress from one of the 
tunnels has first gp get into the lower gallery, from there to go to the upper gallery, 
and so descend into the chamber. ‘There is another entrance into the chamber 
from below. ^ А passage dips downwards from the centre of the chamber, and 
then, taking a curve upwards, opens into one of the larger tunnels. There are 
seven or eight of these brapching in different directions, and they never open into 
the gallefy opposite one of the entrances into the upper gall The mole is 
therefony obliged to turn to the right or left as soon as'it enters its home before it 


Fic. 123. - The fortress and galleries of the mole. 


can find a passage to the upper gallery. The true nests, which are made of dried 
| grass or blades of corn, аге placed along the, tunnels, and often at some distance 
from the fortress. The fortress is for safety, but the nests are generally placed at 
the junction of two or more passages, so that in case of alarm the mother and 
young may escape. о (Grant Allen says much of this is due to the too lively imagi- 
nation of a French naturalist.) | e ‘о 
nr ---е- 


р 


Drawing and composition to follow. 


. 
THE HEDGEHOG. 
Things required.—4 tame hedgehog; a good picture of the hedgehog. 


OutDoor WoRK.—An attempt should be made to see the hedgehog in its 
natural surroundings. It should be sought in the hollows of rocks, or of trees, in 
thickets, or in a hedge bank. Failing these it will even build itself а burrow. 
Search for its nest, ‘This will be found to be made of grass, Moss, leaye&, or hay, 
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and covered іп above to keep out the rain. It lies rolled up in a ball in its home 
during the day, and probably two will be found together, as théy live in pairs. 


CLASSROOM WORK.— The children should be invited to Wing а tame speci- 
men for the lesson, lt takes readily to domestic life and soon é»ecomes tam 
allowing itself to be handled without rolling itself up іп a ball. The reason for its 
name should be pointed owt. Д е 

° 
PERIMENTS| "REMARKS INFERENCES 


f =. ° 
OBSERVATIONS 


D 


* 


COVERING. ^ 


т. Show the tame hedgehog, and | If yeu strip the skin| The hedgehog is 
note that its back is covered , from a dead hedge- neither fig 
with spines, and the rest of | hog you will find| enough, strong 
ше--Қойу with hairs and | that the spines are| enough, nor rela- 
bristles: s | finelygroovedalong| tively fast enough 

| the Sides, and have| 10 fight or run; 
adiead like a pin's| hence its defence 


emm fora root, which is |, by spines, 
so fastened to thes, 
skin that the spines г 
|| Stick out in all direc- 


| tions. 
DEL 
2. The spines are about one inch | The spines take some | Its coleur helps to 
long, and are of a whitish tint, time to grow; for| protect it, as it is 

wit a bar of black through , the first few weeks not readily seen, 
their middle. The hair on the after birth the young 
under part of the body is а | hedgehog has only 


yellowish white. | soft quills, andlooks 
almost like a young о 
bird. 
TE Er m °_ё ° 
3. Feel the spines; they are firm The spines are very 
and elastic. ә elastic, and во 
32 Жеп ^ | make a nice soft 


4. Get the animal to roli itself up, | Few Glogs can safely| cushion to fall on. 
and let children feel it. It is tackle a hedgehog. 

а ball of prickly spines. "The dog in its efforts 

9| tounroll the animal 

gets wounded about 


. Make an inclined plane of the. і 
ж баға and table, and | themouth, nose, and 


aw: e 
. push the hedgehog down it. paws. 
ft rolls. itself. up °and°falls $ 
down, withóüt hurting itself." | 4 


MOVEMENTS. s 

1. It rolls itself nto a ball by the | Trace the course of This powerful mus- 
action of a powerful muscle | this muscle, either| cle enables it to 
arising from the head and оп the specimen or — roll itself up 
neck on either side, and form- | оп the picture. quickly. 
ing a loop round the end of | 
the body. | | 

з = ж: 
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REMARKS 


2. (а) Note the big body and short | The body is about ten The build of the 
limbs. Thelegsareshort | ortwelveincheslong animal is поб 
and somewhat íseble. | andaboutsixinshes suitable for speed ; 

(0) Тһер аге five toes om eath | high. hencé the neces- 
foot which are armed with | sity for other 


laws. means of defence, 
(с) The tail is about.one inch ' The tail is required A dong tail would be 
long. o neither for climbing in the way when 
nor balancing; hence Sont itself up 
° а short one will do. into a ball. 
€ 


. HEAD. R 


ao = = ae -Pi e 


Note’from the live specimen :— | er 
т. ‘Phe sharp, pointe& snout. |The sharp snout 
Я | enables it to grub 
and root for its 
| food. 


Fi. 124. —Head of hedgehog. 


К ° 


| а. "The loose Пар оп each side of | The loose fap atis 
i ° ав р protection to 
the nostrils. CE eA. 
e 


| ы ЧЕИС... E L, 
5 The eyes are suited 
^ "sm Р зу | | y 
| 3. The small black eyes. 5 | tonight hunting. 
824 | = 
y isti E ake Such an animal 

4. The distinct, short, naked, Я imal re- 
rounded, dusky ears, which he good hear- 


| are less than half the length 
| of the head. 


= 


с 
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OBSERVATIONS AND EXPERIMENTS REMARKS | 8 INFERENCES ў 
ER sa ee 
TEETH. 5 
Puta sketch on the В.В. (Gg. 124), | 2 о da^ 


and note :— - 
т. Three cutters on either side іп This should be shown The teeth gre suited 
each jaw; the central pair from a sketch, asit| for cutting and 


being long ада prominent. | will scarcely be pos- crushing. 
| sible to ‘illustrate 
2. Sevem upper grinders on each | from the live speci- 
side, and jive below, with теп. The skull of 
rounded knobs. | a hedgehog would 
be best for this pur- 


| pose. 2 | 


FOOD. >` 


° 
It is an insect-citer. Іп addition it eats mice, young birds, frogs, fallen fruits, 
roots, and other vegetable matter ; fond of flesh, and will cen kill and eat a snake. 
. The poison of the adder takes no effect on it. [t bites the snake two or three 
times across the back to preventit running away, and then eats it, commencing 
with the tail. Has an enormous appetite, and is useful in kitchens and gardens to 
hunt down cockroaches (* blackbeetles'). In the winter it wraps itself up in its 
warm nest and sleeps till thespring. "The gipsies say it first stores vp birds, mice, 
and crab apples. o 


ЕЕЕ woos: eie 


Composition to follow. 


THE COMMON GRASS.SNAKE (First LESSON). /, 


Things required — 4 tame fet snáke (failing this, a specimen snake in а box 
of methylated spirits) ; skeleton of пеле ; two separate but adjacent vertebr 
or a ball and socket joint ; a large Sreet of smooth glass. In the skeleton, 
the head bones are required, they will have to be fixed, as they are loose in 
the live animal and are only kept in their places by the skin. 


"Тһе following observations on the snake might be useful :—Efforts should be 
made to find a specimen of this timid and very harmless creature. It is easily 
tamed, and becomes a pet. It should be looked for in hedyerows, and its peculiar 
rustle can often be heard aswe walk along a country lane. It can also be found 
in damp meadcws, woods and by the side of ponds, whtre its favourite food, the 
frog, lives, It sleeps all through the cold weather, so that a*winter hunt should be 
directed to the discovery of the holes in which it buries itself. A number 
sleep together, intertwining themselves before going to sleep. Several hundreds 
have sometimes been found in one hole. They are not easily discovered, and 
sometimes they turn up in unexpected places, like cottage gardens. 1 a sleeping 
specimen should be discovered warmth will soon revive it. But failing the dis- 
covery of a snake itself, its eggs may sometimes be discovered on dunghills close 
to stablesand cattle sheds, or in a heap of decomposing vegetable matter, or on a sun- 
favoured patch of land, the choice being made for warmth in every case, The eggs 
will be easily recognised, a5. they are white, oval bodies, about the size of a black- 
bird'segg. ` They are from fifteen to twenty in number, are laid at separate times, 
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but all within a sh 


t space of each other. 
a moist sticky substance, which causes the eggs to stick to each other, I] 
dries, and the eggs are then firmly joined. 
for she leaves the eggs to take care of themselves. 


120 


When new-laid they are covered with 
‘This soon 
mother's duty seems to end here, 
If eggs should be discovered, 


an attempt might be made to hatch them. 


Fie. та, 


tggs of the common snake 


ЫШ. 


© 


» CLASSROOM WORK.— The observations arcto be made from the specimen itself. 


OBSERVATIONS AND EXPERIMENTS | 


REMARKS 


a 


> SHAPE. B 


о 


1. Note the long, narrow, and 
roundish body. 


2. Note that it has neither legs, fins, 
claws, wings, nor hands. 


з. Show the skeleton ; it is practically 
all backbone and ribs. 


The first two points | 
e will be explained | 


«е under the head of 
* Movements." 


| The backbone 28 
уе: strong an 
| Hexible. 


4. Note the large number of bones | 
(vertebrae) in thé backbone. 
Show twosepara@ ones,and show | 
that they fit each other like a | 
ball-ane-socket joint (fig. 128). 

L 


If the separafe vef- 


tebræ ОҒ 4 can- 
not be obtained, | 
illustrate with а | 
ball - and - socket | 
joint and a B.B 

Sketch. 


5. Note that the same arrangement 
occurs with the ribs, so that all 
the bones are worked in ball- 
and-socket joints. 


The ribs сап be 
moved backwards 
and forwards at 
will. 


х o 


K 


. 
130 OBJECT LESSONS ° 
OBSERVATIONS AND Е: IM rs | REMARKS £3 
6. Note that the under ends of the The ‘free? ribs al- 
ribs are free—i.c. they are not | low the body to 
fastened to anything... A | be very much 
. | stretched, and 
* | help isto move its 
| scales: g 
7. Note that eath vertebra bears e у 


two ribs. 


. 
. 

FiG 126. 

doc. Ap = Жө $ 
. 
COVERING. 

т. The body is covered with scales. | Compare the scales The doose scales are 
A | with Іші, fur, used to help the 

| feathers, Хе. snake to, move 


=> sj about, 


2. Note that thc ved in front, 
but are loose behind. Their 
points turn backwards. . 


3. The scales on the lower part of 
the body are larger, and are 
generally made into bands. 


s ‹ 
ing scales. — e 


e 
9 STANDARD IT 131 
Onsk VATIONS ÉND EXPERIMENTS REMARKS 
—————$—— ——— T RN | = 
4- The whole body is covered over The thin skin is The thin skin is a 
with a vei thin skin. | ‘shed’ at inter-| protection for the 
С vals. For spme| scales. 
M — —s.—5— —| time before the |— А. 
5. Note th@colour; a sort of brown, ‘shedding’ begins The marks and 
withga greenish tint, or an olive- the creature “5 ¢olonrs help to 
tinted grey. The under parts dull and uneasy, distinguish it 
are lead-colour, = but when it has! from the viper. 
Y PA comple! їз new 
coat it is much 


6. Note the bright yellow patch on 


р В S aer 
either side of the neck. € brighter in colour 


and much more 


a double chain of gman 2188 
ark spots which run along the ” z 
back. . 
: 2 28 ii P 
8. Along each side can be seen a € {А , 
‘single row of sBgewhat larger 
spots. , 


Handle the snake with gloves, The snake, when The unpleasant 
unless it is а tame pet, when it handled, can smell which the 
may notgbe nec А sweat out from its snake gives out is 

body a substance used as a means 
with a very nasty of defence, 
smell, which clings 

to the hand for 

hours, and is very 

difficult to re- 

move, even by 

a repeated — wash- 

e ° о ings. 


ISSR =~ 


THE COMMON GRASS SNAKE (Srconp Lrssox). 


© 


OBSERVATIONS AND. EXPERIME REMARKS INFERENCES 
TEETH. 
е 
Show the skeleton. of*the snake, and b | e 
note :— © е 
1, A number of veryesmall, sharp Тһе teeth are not Théteethareformed 
teeth, set in sockets like for holding, hence 
5 2 ours. | жоп. ашу prey is 
2. The teeth are а ade solid "nto seized it cannot 
d ae are all made | escape — without 
"E 3 De ng off al 
They іп раску: e snake's teeth 
3. They all point backwards. Д o whid 1 is highly 
A т = E impro 
+ The ‘absence of cutters and | There is по biting probable, 
grinders. and no chewing in 
taking its food. n 
= -A e = EI 


. 
132 OBJECT LESSONS е 
OBSERVATIONS AND EXPERIMENTS REMARKS 
MOVEMENTS. 2 
^ Tell the following :— ^ e 5 
x. It climbs trees. In climbing aetree| The scales are used 
————| it keeps its body| as limbs. 
2. Glides as fast as most horsesrun. | as straight as! t 
- саза | possible, prs tt | 
i “ | against the bask, 
3 Leap great distances. and glides swiftly 


E = 2 | up the tree. , 
4. Shoots from branch to branch оп | 5% general move- 
a tree like a monkey. | ment is explained 

== as follows :— Cer ante D. 
Ча] swimmer. It is very | With ££ help of | Like the fish also, 

king а bath in hot its ribs it pushes d scales help it 


weather. е coiled-up body is | — 7/s scales forward, tó swim. 
below the sure of the water, Gnd then draws Ц 
"the head just above wer breath- them backward. |е 

ing). In this position it will The result is thal 

watch for newts. the loose edges of е 


the scales * hitch’ 


| against the ground 


| or tree. 


6. Place the pet snake on a large | If the surfice is On smooth surfaces 
shee® of very smooth glass. The smooth  enough| there is nothing 
snake will move with difficulty. * the snake cannot; for the scales to * 


move at all. | ‘hitch’ to, 
. HOW IT SWALLOWS ITS PREY. a 
1.9 Recall that the snake has neither | 27% Я 


cutting, tearing, nor grinding 
teeth. " | 


| + 

2. Its food in many cases consists of | Its schief food con- | Its food must be 

animals twice as broad as itself. | sists of frogs, swallowed whole, 

mice, eggs, and 
„ | young birds. 


3. When the snake eats a frog the Compare the *hitch- | The food is hitched 
B process of swallowing és done by ing’ of the {оой |+ down the throat 
movements of the оға, which 15 withthe ‘hitching’| by the aid of the 
pushed forwards and backwards. | of the body—the« teeth. р 
‘At each forward movement „it one is done with 
fakes a fresh hold of its prey with , the teeth, and the | 


7 its teeth, and then, other wigh scales. | 1 į 
ОА js ШЙ back, it Whenthesnakeecats | Otherwise the fur 


when the jaw 1 2 ө - ^ 
farther into its | anything with fur and feathers 
fae, fhe тә 7 | or feathers it would hinder the 
generallyswallows swallowing, 
it head first. {Demonstrate this by 
stroking the wrong 
і way a piece of fur 
or feathered skin. | 
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| The following, points concerning the process of swallowing may be of 
interest :— 2 


a 


(а) When thes frog begins to pass into the snake's mouth the bones of the 
snake's head begin to separate—they are not fastened together, like ours. 


(0) The skin is stretched®alsp ; the scales are quite sepfrate in the neck. 
2 
(c) The two sides of the lower jaw separate, and yet are still capable of the back- 
; - ward and forward movement. 
(4) The skin becomes more stretched, and looks like goldifeaters skin. The 
shape of the bones afd the colour of the victim can be seen through it. 


o (е) As the frog passes on, the skin and bones resume their natural position. 
€ 


Drawing and composition to follow. 
c 


THE COMMON VIPER (ADDER; 


А а 2 5 i 205 
Things required.— 4 specimen of the viper preserved in methylated spirits; 
a specimen of the common grass snake similarly preserved ; a lens. 


° 
The following observationsmight be useful :—In this Lesson the Outdoor Work 
had better be confined to a visit to a museum where a live adder may beGeen. 


There is no risk in meeting a viper, for it will always retreat before you. Some 
assert that it is a timid creature, and only dangerous when trodden on or attacked. 
| If sucha remote chance as a bite should occur, suck the wound and rub in well 

with ammonia. It will be found chiefly іп” агу, warm places, such as heaths, 
» Sandy commons, thickets, and Yow brushwood. “It is also fond of basking in {he 
sun, where it lies coiled up. 
E 


г 
CLASSROOM WORK.—All observatipns to be made from the specimen. 


T z 
| INFERENCES 


OBSERVATIONS AND RENARKS 


COVERING. 


1. Nott the colour—dark olive- | It varies very much in | 
brown, yellow, red, grey, or | colour. The yellow 
nearly black. specimens are the 

largest. d 


carefully with colour 
of snake. 


| | 


2. Note the two black stripes on | This V-shaped mark | It ‘ets its name from 
top of the head, and forming |  distinguishesitfrom the V-shaped mark 
a letter V (fig. 128). | all other English| оп its head, 
| snakes. “ а 
ны IDA Ces av ХАТЫ IET x 


s 
ж 
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OBSERVATIONS AND EXPERIMENTS, 


REMARKS 


m ES 


3. Note that, like the cSmmon 
grass snake, it is covered with 
Scales, above which is a very | 
thin skin. 


ж uthe row of squared black | 
spots абз the middle of the 
back, arrayged іп zigzag 
fashion. 


“лоњ 
рана 


ТЕЕТН. 


| Fi, т28.- Head of the |Ø 
| 


© | The scales and skin 
serve ethe same 


purpose $s in the 
snake. ^ 


These spots help 
to distinguish it 
from the common 
snake, с 


o 


viper. 


т. Note shape of head ; it is tri- The poison is con- о 


anguar, being very flat at the 
back and broad at the base. o 
Compare with the snake's 
head. 


2.eNote that the upper jaw bones 
are smaller than in the snake. 
Tell the class that the jaws 
can be moved up and down. 


3. Tell that there are teeth. all 
over the mouth, even in Ше, 
palate (two rows). 


. Put sketch еп В.В. shoying 

à fangs (fig. 129). The fangss 
are thin, sharp, and bent 
inwards. You can almost 
see through them; and they 
are placed оп each side 
of the upper jaw. Тһе fangs 
break easily, and there is no 
poison in them. 


5. Draw fig. 130 on B.B. showing 
narrow tubes in fangs. 


tained in @ farge 

gland on each side of 

the back of the head, 

and then passes into 

a bag (the poison | 

bag, until it is [2 
wanted. From the | 

bag, m thin tube! t 
passes into the fangs, | 

Which are hollow, | 
and ghave a little 
opering near the 
point. The fangs 
are not fixed in the 
jaw like the other 
teeth, and so, when 
the рең ELS its - 
prey, these loose-fit- ' 5 
ting’ fangs are The fangs and poi- 
pushed Back against с 50n glands are for 
the bag, the poison efence, 

is forced through the 

thin tube nto the 

fang, and so finds 

its way out through 

the little opening at —- —-— 

the end into the wound of the victim, Some- 
times when an animal is bitten it struggles, 
and breaks or tears away these brittle 
fangs, but there are always other fangs 
growing behind to take their places, 


Е 


һ " 
г = STANDARD П 135 
ә 
71 ü 
LJ 
E D ў 
| Fic, 129*-— Poison apparatus of rattlesnake. а, poison bag andtuct ; 
| О ©, È g, 1, и, muscles of jaw. : 
| = == E LJ Т x ' s е а 
| OBSERVATIONS AND EXPERIMENTS| REMARKS 
pm „А. - CELA da — - — > -— 
WHY POISONOUS. 
" 1. Note the size of the viper; it is | The snake needs no 
Wu oe a small himal. | fangsbecauseit feeds 
BEE „ав principally on frogs, е 
e 2, Tell what its food consists of:  Whichcannotdefend These animals 
small animals, like birds, mice, themselves, and ^ might show fight 
&c. which are easily ^ because of the 
swallowed because small size of the 
е of their skin. viper, hence the 
a necessity for jts 
° .. e fangs to make 
| n them powerless. 


igitudinal section of 
} С tooth with 


s 
136 OBJECT LESSONS e й 
OBSERVATIONS AND EXPE MENT ” REMARKS 7 pix 3: 


rr ғ) 4 
3. Tell that the poison, to be dan- The poison of all veno- Hence there is по 
gerous, must be introduced mous snakes canbe ^ danger in sucking 
directly into the blood. swallowed without poison from a 

^ harm, because then wound. 

the poison finds its е 


way into the blood | о 
asd 
| indirectly. | 
SAS #1 > “зк эй д! — ғы 2-25 
4. Sketch the mouth of the viper | This is merely ће 
and show its tongue (fig. 128). feeler of the viper, t 
and, is perfectly | | 
harmless. | | 
> i ^u 
V naig, A т 
COMMON ERRORS. s 
Explode these by Some. .recapitulatory qué&tioning. ; 
т. Snakes do поі sting to death. or 
2. They are not always lying in wait ready to attack people. е 


3. Their breath is not poisonous. 
4. They are nasty, slimy things, only when an untamed snake is handled, 
5- They do not cover their food with slime before swallowing it. 


6. The ‘stings’ of snakes do not lie in their tongues. е 
2 
9 COMPARATIVE SUMMARY. ‹ 
The В.В, notes should be condensed from this summary. 
>) AT D z i pope 
SNAKE | > VIPER (ADDER) 
AB zc MEE er Үү. UE mc = i T 
т. Longer (3 feet). Shorter (18 to 20 inches). 
2. Siender, tapering head. 5; Flat, triangular head, 
3. No V on the head. | У өп the head. 
4. Yellow patches on neck. . Gaound colour of scales varies. 


Black spots on skin. Zigzag patches on skin. 
Found in damp places, hedges, Found in woodlands, on dry heaths, and 
and ponds. - sandy wastes. n 


. Sleeps all the winter. Sleeps all the winter. i 
jaws and palate have rows of Хо conical teeth in upper jaw; two rows 
of teeth on palates 
Poison fangs. 
Uppe? jaw bones smaller, and лап be 
| moved up and down. 


conical teeth. 
9. No poison fangs. q 2 
10, Upper jaw bones immovable. e 


Drawing and composition to follow. 
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"STANDARD III 


MOISTURE IN .AIR. 


n qi 5 
Things required.—Zowel, fire, scales, kettle ; saucer full of water, placed in 
zoom some hours previously ; seatbeed hung in schoalzJom ; solid caustic 
Soda, two flasks, Spirit-lamp ; fresh leaves inside clean Arked flask ; candle. 


Li 


OBSERVATIONS AND EXPERIMENTS RESULTS 
| 


h wet towel, dry before fire, | Second weight less 
weigh again. е than first. 


"Water has not 
soaked into towel. 


c 

2. (а) Вой kettle; observe what Water disappears in 

happens to steam. air. 

(0) Leave saucer full of water 
some fours in schoolroom. 


Air can absorb (or 
suck up) water. 
[Cf. solution of salt 

in water. | 


re at 
seaweed іп schoo | Seaweed sometimes 


e а 
з. (а) Нап; 
5 feels damp. 


room ; note condition from | 
time to time, m 
(0) Bring glass of cold water into Outside of glass 
warm room. covered with water. 
(c) Expose solid caustic soda to | Soda becomes wet. 
aur. 


4 (a) Have ready flask of boiling | Nothing can bes 
water; take another empty in second flask. 
flask, heat Över spirit-lamp j 
(turning about to prevert , 
^ cracking); invert second е 
flask over flask of boiling 
water; cork second flask, 
continue to warm it over | 
flame. * | 
(B) Cool flask; wipe outside of | Little drops of water 
flask. form inside flask. 


(c) Place cold slate in ‘steam’ of | Slatebecomes moist. 
kettle (fig. 131). 


Air contains water, 
which cannot be 


seen. 


"Water vapour is in- 
visible. The water 
in, the air must 
exist in the form 
of water vapour. 


Hot air can hold 
more water va- 
jour than coldair. 

Cold causes water 


vapour to return 
to water, 


_ DAL 


3 === 2. 


e 
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OBSERVATIONS AND EXPERIMED | ES 
5. (а) Cork fresh leaves in clean | Moisture is depo- Water vapourin air 
flask for a few hours. sited inside flask. | come8 from: 
(2) Invert tumbler over burning Tumbler becomes | 1. Drying up of 
candle. | dimmed г ШР water. 
| moisture. | |2. Vegetation. 
(c) Breathe on slate. | Moisture deposited. | 3. Burning. 
| 4. Breathing. 


Fic. 131.—Kettle, Кс. " 


B.B. SKETCH. ? 


Air contains water as invisible water vapour. 
Hot air can hold more vapour than cold air, 
Water vapour in air comes from : 


© 
2 
а 
4. 


DRAUGHTS IN ROOM. 


Things required. — Candle 


lamp chimney, ma 
Nore.—This Г 


OBSERVATIONSSAND ЕРЕК 


= ---- 
т. Blow with — bellows 
pieces of paper. 


bottom of door. 


(c) Place lighted candie 


window. — 
(d) Feel air entering at W! 


ace lighted candle at bottom The candle 
of closed door or near key- 
hole of door of classroom. 

(0) Let child place hand at | 


Drying up of water. 
Vegetation, e 
Burning. ? o 
Breathing. 


^ long strips of thin paper, brown paper, bellows, 
tchboxë, flasks, spirit-lamp, corks, water. 


son will be most effective if given in winter-time, 


ENCES 


against The paper moves. Air moves things. 

| Air itself moves, 
ате is | Airis moving in at 
blown inwards. door. 


The hand becomes The air moving in 


cold. 1 at door is cold air. 
near | The candle-fiame is | Cold air is also mov- 
blown inwards. | ingin at window. 


indow. Тһе air feels cold. | 
сере чы 


—— ene, 


Л 


STANDARD ПТ 


OBSERVATIONS ap EXPERIM 


TS 


3. (а) Hold long strips of thin paper 


near fife. 
(д) Note direction of flames of 
burning бге, e - s 
ә 


(с) Lefchild pla 
tance above 
(Draw a sketch like fig. 


hand some dis- 


e. 
13% on В.В.) 


RESULTS 


The air is moving 
out of the room up 
the chimney. 


The paper is blown 
towards the fire. 
The flames „го 

straight up in the 
direction of the 
chimney. 
Hand feels warm. The air moving up 
е chimney is 
warm air. 


Fi. 132,—Natural ventilation. A entering through the crevices between the floor-boar!s 
e and window and door frames, andeleaving by the chimney. A candle-flame near the 


Чоо! 


is deflected by the draught (after Teale), 


4. (а) Set lighteé candle in Jamp 
chimney which is slightly 
raised by being placed on 
two matchboxes (fig. 133). 
Place smoking brown paper 
below lamp chimney. 

(^) Let child place hand below 
and above lamp chimney. 


e 


D 

flask and well-fitting 

remove cork; heat 

well by constagtly 
turning it in flame (to pre- 
vent cracking); cork im- 
mediately; weigh again; 
or, if the scales are not suf- 
ficiently sensitive, 

(а!) Weigh flask full of cold water ; 
weigh same flask full of hot 
water. 


E 


The air enters at 
the bottom of the 
lamp chimney, be- 
comes heated by 
the candle, and 
| rises to the top of 


= 

(Тһе smoke rises up 

ethe lamp chim- 
ney. 


'The air at top of| the chimney. 
chimney is warmer | 
than ai el е 


——ж— |22745 
Second ght is| Hot air is lighter 
lighter than the ал cold air, 
first. | 
| 
| Just as hot water is 
Р 3 lighter than cold 
Second weight is! water, во hot air 
lighter than the ів lighter than 
first. cold air, 
Ы 


ә 
140 OBJECT LESSONS . 
SMOKE RISING " 
s а 
OS З 
LAMP CHIMNEY 0 
^ 
LJ 
MATCH 
BOX . 
SMOKING BROWN 
PAPER 
%- Fic. 133.—Lamp chimney, &c. Я 
^ A o ° 
z Бе. 5 саа c 
OBSERVATIONS AND EXPERIMENTS | Екелле 27 INFERENCES 
Ris 24 = ^ = 
6. Review whole Lesson, and apply | Heavy cold air 
knowledge to draughts in room. | moves into room 
| through doors and 
| windows; light 
o | warm air lenves 
о | | room by means of 
| chimney. 
B.B. SKETCH. Р 
^ 


Draughts s 
Doors and windows let in air which is cold and héavy, © 


Chimneys let out ai^which is warm and light 
e 


DRAUGHTS IN ROOM, AND WINDS. 


Things required. —. cales ; а large glass tumbler divided by a wooden or stiff 
cardboard partition which fits accurately, and which das been well greased 
at the edgés, so that the, glass is divided into two practically wali light 
compartments з small flaskpwater, spirit or oil, colouring matter (This 
apparatus will be somewhat difficult to prepare, but it is essential for the 


clear comprehension of the main point of this Lesson.) 
^ 


. (a) Fill small flask full of cold water (coloured blue); weigh it; pour into 
compartment marked 
(2) ЕШ same flask full of oil or methylated spirit (coloured гей); weigh it ; note 
that it is lighter than the water; pour into B, Draw special attention to 
the fact that A contains the heavy water, B the lighter oil or spirit, 
(c) Carefullv remove the partition. The heavy water, A, spreads along the 
© bottom of the vess:l, forcing the lighter spirit or oil, B, upwards. 


. 


e 
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Argue that in the same way heavy nir will push light air upwards. (Carefully 
guard against the gommon error of stating that hot air rises, and ZZa? cold air comes 
in to supply its plage.) 


o 


Fic. 134. е 


2. Refer to Experiment 4 (а) in, previous Lesson, and get children to reason that 

? the air inside the lamp chimney is hot and light, and that the colder, heavier 

air outside forces the lighter air upwards. 
3. Estend the argument to the draughts in the room, and get children to reason 
that the heavy cold air outside the room forces is way,into the room, and 
forces the lighteewarm air up the chimney. 

4. Compart sun with fire in room or with burning candle. Obtain from children's 
experience of sunshine and shade that sun does not warm all parts equally ; 
consequently some air is hot, other air cold. Argue that the cold heavy air 
forces the lighter warm air upwards. This motion of air is termed wind. 

° 


" Notr.—The varying direaions of the wind can be noted from day to day, and 
after a time the winds can be classified as cold gr warm, wet or dry, winds. 


CLOUDS. 


% © 

з OUTDOOR OBSERVATIONS. — This Lesson should preferably be given in the spring 

or early summer. For several days previous to the Lesson the children should бе 

encouraged to observe the state of the sky dn going to and returning from school. 

Fach day the teather should question the children as to the results of their observa- 
tions, which might be summarised and &ritten on the В.В. 


т. After а suitable interval the class should be led to classify as follows :— 


а) ' Heap’ clouds—indicated in fig. 136 by three birds. 
2) ‘Bed’ clouds—indicated іп the figure by £wo birds. 
с) ' Leather’ clouds—indicated in the figure by four birds. 
) ‘Rain’ clouds-—indicated in the figure by one bird. е 


е 
A diagram showing each variety of cloud cdüld be easily pro&uced on В.В. 


> 2 The main points in the Lessons on ‘ Steam‘ and ' Moisture in Air’ should be 
recapitulated, special impoftance being attached to the following points :— 


(а) Heat can convert water into water vapour, which is invisible, 
(0) Hot air can hold more water vapour than cold air. 
(c) On cooling, the water vapour becomes visible as little drops o£ water. 


Care should be taken to distinguish between the air and the water vapour the 
ліг contains. Compare the former to a sponge, the latter to the water the sponge 
sucks up. 


е 


е 
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^ Fc. 136.— Varieties of cl8uds. 
* 


3. Draw attention to the steam issuing from spout of boiling kettle, Recall steam Я 


ШШДЕ from railway-engine. Compare steam from kettle and cloud in sky as 
oliows :— 


4) Both are white. o 
- (4) Both have a more or less curly shape. e 


~ (c) Both are light, and float in air. e 20 


Remind children that they have Fami that what we call steam is really AEN 


vapour coming back to water, and йе 
of water. 


В о 2 
2. Get class to give the outlines of the theory of the formation of clouds (see В.В. 
Sketch below), and write down the main points as shown in B, B. Sketch, 


B.B. SKETCH. 


тсе that a cloud is made np of little drops 
o 


Clouds. 
Kinds of Clouds :— о 
% т. Heap é е " 
е " Been Clouds. : 
4. Rain 


2 
А Cloud is made up of little drops of water. 
Тһе way Clouds are made :— 
т. Heat of sun turns water into water vapour. 
2. Water vapour rises in air. 
3. Air becomes cold, is not able to hold so much 
vapour, some of which turns into little drops of 
water, which form a * cloud." 


* 
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RAIN. 
Г А AMET e 
Things zequired. — Cazd/e, several sheets of thin paper, kettle of boiling 
water, slate (if necessary); thistle-head, containing ripe thistle seeds ; 
айт, small stick, dusty slate. 
5 


rain. The 


LJ 
This Lesson should be given during or immediately after а shower of 


° facts in the left-hand column are supposed to have been observed by the children. 
е 
‘THINGS OBSERVED EXPLANATIONS AND TEACHING HINTS 
e LL 
т. Previous fo gin. The clouds are so numerous and so thick that 
(г) Absence of sun. they hide the sun, Ав an illustration show 
(0) Presence of black-look- — thaflight of candle can be seen through single 
ч ing clouds? „ sheet of thin pager, butenot through several 
sheets. 
Ше! — --— — 
| 
2. During rain. | 

(а) Rain falls from above. Recapitulate Lesson on Clouds, If necessary, 
. | again condense steam from kettle by putting. 

bie? ^ A | cold slate into it (Lesson on Moisture in Air, 
4 (c) р. 137). Explain that a hill might act like 
à £ the slaté Make a diagrammatic sketch of 
“Clouds striking the hills and falling as rain ' 

(fig. 137). : — 

Explain the suspension of water particles in 

> clouds and the descent of raindrops as follows : 

^y Take thistle-head ; show that it drops 
, эе e easily through the air. Break case enve- 


loping seeds and let them escape; note 
"that they float in air. Argue that water 
е particles in clouds are so light that air 
9 сап support them, but when several 
| particles run together and form a rain- 
drop, the drop becomes so heavy that 
the?air сап no longer support й. Get 
children to go through in order the | 
stages in the formation of rain as shown 
9 in B.B. sketch. 
(4) Rain drops are round. — Jllustrate as follows :—» + 
7% M е! (а) Dip s@ck into water; gemove stick ; note 
that the water collects at the end in a 
longish drop, then falls from stick, and 
re becomes quite round in its course 
through the air. 
(p) Drip water on to dusty slate, and note 
round holes in dust. 
(c) Tears run down cheeks in long streams; 
when they fall from cheeks they become 
| round. Y 
Deduce that raindrops become rounded in their 
passage through the air. 


Fic. 137.— Clouds striking the hills and falling as rain. 
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THINGS ЕН (5 ED EXPLANATIONS AND TEACHING HINTS 
. After rain. 
(а) Small found holes in This is apparent from 2 (0). 
ground; seen only 
q after slight shower. x: 
(0) Chanfels made by rfin- An elementary idea might be given of the effects 
Mr running over of rain in altering the surface of a country. 
ad or garden. 
(с) Stones, «с., washed 
some distance Pafter 
heavy rain. 


Note.—Several highiy useful exercises 
in weather cbservation сап Фе made to 
follow this Lesson, e.g. 2-І. A record might 
be kegt for some time of the direction of the 
wind and the state gf the weather, Thus 
the rainy winds of th®district may be ascer- 
tained, 29 A rain-gauge can be easily made 
by getting a tin canister, piercing а hole in 
14 the lid, and inserting the neck of a funnel of 
^o the same diagneter as the canister (fig. 138). 
H can be placed in the gaygraund, or, better 
b „ still, on the roof of the school. It can beg 
examined daily, and the amount of rain water 
in it can be registered. 


А 4. > B.B. SKETCH. 
Cause of rain :— 4 
т. Ait containing watery vapour strikes against cold hill. 
2. Air becomes cold and' cannot hold so much watery vapour. 
Some gets turned into water particles, which form a cloud. 
The water particles run together, become too heavy for the 
air to hold up, and fall as rain. 


Pow 


% a e 
DEW. > E x . 
ы; Things required. —G/uss of cold water, kept outside room ; Sask of boiling 
water, clean flask, sphrit-lamp, lwo teacups, and teapot cosy. 


This Lesson should be given in spring or summer time. 


1. Draw attention to boots of child who has walked through meadows on the way 


to school. Ask for reason of dampness. А Я 

|| 2, Repeat Experiment 3 (2), Moisture in Air, p. 137. Compare moisture on glass 
with dew on grass. Infer that dew is water that has come from watery 

vapour in the air. ‚= € 


L 


s 
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3. Repeat Experiment 4 (4), Moisture in Air, p. 137, and note that the colder 
the flask becomes the more moisture or dew is deposited on y inside. 
4. Go through with children the reason for the formation of dew! 

(a) What happens to water, air, &.. whilst sun is shining? , Air becomes 
warm; warm air is able to hold more watery vapour than cold air 
(Moisture in Аң, 4 (4), р. 137), and consgquently absorbs much 
watery vapour from vegetation, ponds, &c. о 

(0) State of air, grass, &c., at sunset. Air and grass are warm ; а 
much watery vapour, А 

(с) State of air and grass after sunset. Grass cools; air above it cools, con- 
sequently is not able to hold so much watery vgpour. (Moisture in Air, 
4 (c), р. 137), some of which is deposited as dew. 

. Ask children to notice during next few evenings the following points :— 

(a) Where they notice more dew—on g?ass or on road? 

(2) When they notice more dew—on a cloudless or a cloudy night? 


6. After a suitable interval return to subject, ohjain answers, and proceed as 
follows :— 

7. More dew is found on grass than on road. Therefore, from previous knowledge, 
argue that grass must have become со ег than the road. . 

8. More dew is found on g cloudless than a cloudy night. Таке two teacups, 
(1) and (2); pouf boiling water into each. Cover (1) with tea-cosy, leave'(2) 
uncovered. After lapse of half an hour note that (2) is colder than ш). Cosy 
has prevented heat escaping from teacup (1), and argue that in same way 
clouds prevent heat escaping from earth, and objects on earth do not 
become cold enough to cool air above, and favour formation of dew. 


e 


is holding 


ч 


В.В. SKETCH. 
The way» Dew is formed. 
т. Whilst sun shines air absorbs much watery vapour. 
2. When sun sets, grass tools ; air above it cools, and is not able 
to hold so much watery vapour, some of which settles on the 
grass as dew. ° 
- ? 
SNOW. 2 ane 
Things required. —Suow in pail, loaf sugar, chalk, sheets 4 paper, fire. 
son should be given in snowy sveqpher. 


VATIONS AND EXPERIMENTS. RESULTS 


т. (а) Ask children for colour of Snow is white. It| Sugar sparkles and is 
snow; compare with loaf | sparklesmuchlike| composed of crys- 


sugar, contras: with chalk. sugar. ls, therefore snow 
% өз "е 18 composed of crys- 
° еі <їа1в (fig. 139)» 
(2) Let child 4201 snow. Hand feels cold. | Snow is cold. 
2. (a) Try to squeeze snow in Snow easy | Snow is soft. 
hand. Squeezed. | 

(2) Make snow into a snowball, | А ага core of some- | Snow when pressed 
press very hard ; cut snow- ting ike ice is | becomes ice. 
ball into halves. „found inside. 

(c) Ask boys which is harder to The bottom is | The pressure of snow 
clear away—the top Or ‘caked,’ and there- above hardens the 
bottom of a snowdrift. forehardertoclear| snow below. 

- away. 
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э Fic. 135.—Snow crystals. 


RESULTS 


3. (2) Take fail full of snow 
it before fire. 


| Only a little water | Snow takes up more 
is left in bottom | room than cvater. 

of pd 
(8) Contrast fall of snow with ' Snow fa 


melt 
> 


ls slowly; Snow was formed from 


fall of rain. rain quickly. something lighter 

| than water. 
————K— а 1 s E 
+ Note frost on inside of windyw- | Frost on panes is сбш- 
° anes. Mw | posed of crystals, 
(From Lessons on Moisture in Air ° | and is formed from 
and Dew argue that this frost watery vapour, 


| is frozen watery vapour. ) Ж Snow is composed 
{| Compare frost on panes with snow. | Tiley are both alike of crystals, and is 

in being made up | formed from some- 
| ОҒ crystals. thing иг Шап 

е water. atery va- 
x pour is lighter than 
is water. Hence snow 
s is probably formed 
el С 7 from frozen watery 
E e | ° vapeur. 


“В.В. SKETCH. 
Snow. 
White ; made up of crystals. 
Cold. 
Soft 
When pressed becomes ice. 
Isformed from frozen watery vapour. 


o 
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PRESSURE OF THE AIR. 


Things required. — Zumbler, stout paper, tin can with holes in bottoms, 
141), flask, thin paper, cotton, spirit-lamp, pickle-jar, half Фа hard-boiled 
«gg a lithic larger thangnouth of pickle-jar. Д 

р Ф 


OBSERVATIONS AND EXPERIMENTS RE: 


5 


cover The paper does not Air resses up- 
lm fall away; fhe wards. 
fully water does not 
run out (fig. 140). 
Thé water does not 
run out through 
holes in bottom of 
eping thumb on cork, can, 
remove can from water. О 
aie -—— ad 
2 - 


1 tumbleP'with water 
with stout paper; plac: 
of hand 


о 
^ 
s 
Fic, 140. * 
2. (2) Remove thumb from hole, | Water runs out (fig. Air presses down- 
e | orn) wards. 
3. (a) Tie thin paper over mouth of ‘T'he paper is forced When an open flask 
flask; heat flask. | upwards, ә is heated some of 
Remind children of Experiment sof | the air is driven 
heating a bladger partly filled with o a out of the flask, 
air (p. 88). 


(0) Introduce pickle-jar ; placehalf The egg does not fall 
of a hard-boiled egg on into the jar. 
mouth. E e 

(с) Remove egg; ignite paper, The egg 
plunge into jar, replace into the jar, 


The air, in tryin, 
forced to get back 8 
flask, has pushed 


‚БЕ. ыбы с. egg into jar, 
(4) "Take same jar, plunge ignited The boy feels that, Air ML downs 
Paper into jar; let boy | hishand is being! wards, 
Place palm of hand over! pressed into the 
Н | 


s Mouth of jar. jar. 


ә 
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| 
ATIONS AND EXPERIMENTS 


RESULTS | INFERENCES 


4 реа Experiment 3 (с), holding 
jar sideways, 


The egg is forced Air presses side- 
into the jar. ways. 


5. Review Lesson on Pressure of 
* с 
Water (р. оз), dwelling especially 
upon the fact that water was 
shown to press egwa/ly in all 
directions. 


ө 


Air and water are | Air, like water, 
alike as regards presses equally in 
pressing upwards, all directions. 
downwards, and 
sideways. ee 


B.B. SKETCH. ¢ 
Air presses upwards 


downwards Іше water does. 
sideways 
Air*(like water) presses equally in all directions. 
о е 


‘Boy's SUCKER AND SQUIRT. ` 


Things required.—Boy’s sucker (too familiar to need description), knife, 
boy's squirt, glass syringe, coloured water, 


RESULTS 


ORSERVATIO 


т. Place moist sucker on school- | The sucker lies quite There is little or no 
room hearthstone; press flat on the hearth- air between the 
sucker down with foot. | stone. hearthstone and 

| sucker. 

m me —— EE. 


9 2. Gently pull string upwards | The middle of the There can be little or 


no air contained in 
the arched part of 
the sucker (fig. 144), 


(fig. 142). sucker comes up, 
s remain 
ed to 


e 


3. Pull string upwards with | The sucker cannot The sucker cannot bi 
greater force, (Recall Lesson be lifted. lifted because the 


on Pressure of Air, p. 148.) | air presses down- 
wards with greater 

° force than the force 

. м = >| with which {һе 

2 . ^ | sting is pulled up- 


wards. 


* 3 ULT Yan | 
4. Insert knife between edge of The suckercan now The pressure of air 
sucker and hearthstone. + be easily lifted. upwards on the 
sucker has become 
equal to the pres- 
sure of the airdown- 
wards. Only the 
weight of thesucker 
has now to be lifted, 
= ік 


ә 
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| 


‘OBSERVATIONS AND EXPERIMENTS! RESULTS INFERENCES 


5. Show boys squirt and glass Both have a barrel, | The 184% syringe is 
syringe. Take them to Pieces ; nozzle, pistotand | better to work with 
compare and contrast. т rod; we can see intheLessonbecause « 
what is inside the’ we can see what 
glass syringe, Боев on inside it, 


6. Place nozzle of Syringe in 
55 of coloured water (fig. | 


E gel чыгы ЧА 
The water rises in Pulling® the piston 
the syringe. | backwards pulls 
° out the air," The 
М Pressure of the nir 
on the water in the 
ы tumbler їз now 
e greater than the 
pressure of the air | 
inside the syrin, е, | 
and some of the | 
| Water in the tum- | 
bler is pushed up 
| into the syringe. 
а AES ЗЕ жане ад 1 
7. Hold syringe sby piston-rod ;) The water does not This is another proof 
remove it from water; allow | flow out. | that air presses up- 
it to hang downwards, wards, 


>Е 
7 143) ; pull piston, 


а p —— - e a ———7 
8. Place finger on nozzle of Тһе piston сап һе It is very hard to 
Syringe; try to push down Pressed a little! press water into a 
piston. way only, if at all. smaller space, 


9. Remove finger ; 


press piston. |The water spurts The water spurts оці 
out. | i 


because it resists 
| being pressed, 


o STANDARD ПТ 151 
В.В. SKETCH. 
: t Sucker. 
* П 
E . 
° s 
- v3 
B AIR PRESSING. 
DOWNWARDS: e 

^ || | 


JT TLE OR NO AIR. 


БЕТІ 
Syringe т. Barrel —Nozzle. 
Э 2. Piston—Plug. 
Pressure of'air forces water into syringe. 
Water sparts out because water resists being pressed. 


E 
POPGUN. 
Things required. —Popgun, bladder, syringe with tightly filting piston, 
paper bag. 
Introduction. — Review previous knowledge on pressure of air. 


IRIMENTS Resrrs IN 


OBSERVATIONS AND 


т. (а) Take bladder filled with air; Тһе bladder is easily Air is easily pressed 


squeeze it gently. | squeezed. into a smaller 
(P) Cover nozzle of syringe with The piston can X space. 5 
> обпрег; press piston down. be pressed down " 


some distance. 
E 
2, (a) Again press bladder, and this? The bladder returns But on the removal 
time note what happens? to its original of the pressure 
when pressure is removed. shape. it returns to its 
(0) After pressing piston down, as The piston-rod rises | former size, thus 
in т (4), note what happens upwards. showing that air 
on removal of hand pressing | | ів elastic. 
down piston. | - | 
ч 


з. Introduce popgun (fig. 145). Take ‘The parts аге: tube | 
it to pieces; name and describe with’ loose cork, 
parts. and rod with cork 

| “attached. | 


~ i 


кз at E —— 


ы 1 
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OBSERVATIONS AND EXPERIMENTS ^" RESULTS | | 
Я k the pop-gun. | Есове cork is forced The cork 21 еа | 
ale) Work ше pope out, | to той did not | 
(0) Measure lengths of rod and | The rod is shorter | touch loose cork, 
tube. ^ than the tube, © | and yet pushed it f 
x out, > 
sA UN | — —i- T E = 
5. (а) Squeeze bladder tightl Both the bladder | When air iĝ pressed ! 
; IP Fill paper bag with air; hold 


and the bag burst огын it tries 
open end tightly to prevent | with loud reports, во hard to occupy 


outrush of air; strike with | its former Space с 
palm of hand. = thatit will break 
| thingsinits efforts 
| 


to do so. 


6. (a) Introduce popgun once more; There is less space 
note distance between two 
corks; gently press rod. 

(0) Press rod down sharply. 


The air in the tube 
after than before. | nfust be pressed, 
D 


° e| 
The cork flies out. The air inside _be- 
| ^ comes pressed too 
| hard, and in try- 
| ing to regain its 
| | former size presses 
out the loose cork, 
ә 


Е В.В. SKETCH. © Lal 
$ Popgun. 
Parts . БЕ 
т. Tube with loose cork. | 
2. Rod with cork attached, 5 * 
,How it acts. 


1. Pressing the rod presses thecair in tube. et e | 
2. But air is elastic, andctries to Occupy its former space, | 


3. In doing so, the air pushes out the loose cofk. 


CHALK AND LIME, 
Things required.— Сла; fre? or Bun 


; pipe; quick- У 
lime, water, scale. pipe à 4 
T E E T = лы = ск аш. 
ORSERVATION: TS ” Е 


SRENCES 1 


т. (а) Take piece®f chalk ; weigh it; 


The Second weight 


тетте е; 
А Й 5 | The heat has driven 
heat in crucible in Bunsen is lighter than the Something out of 
flame; weigh again ; or, first. = |... the chalk, | 
(0) Place piece of chalk in strongly Тһе chalk бз white, | The heat has altered 
burning fire for three or four and - does 


not. the character 
hours previous to Lesson; crumble very eas- ^ the chalk 9 


take out of fire. Compare йу. ‘The ушр [Tell the" 
with chalk as regards colour айыр heating, is 


and hardness, а yellowish white, 
„And crumbles eas- 
ily. 


. he пате 
Quickline 


ый A 


e 
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| OBSERVATI 1 XPERIMEN' s| RESULTS | INFERENCES 
| 2, Ж.а small piece of the quick- | The quicklime Qunicklime is solu- 
| lime; plaĉe ina bottle of water; | makes a hissing blein water. 
note results; shake up. noise when, it (Teach the name— " 
А Contrast with chalk. 9 T meets the water, Lime water.) 
M ә | 5 
| and after a time 
- | the whole of it 
$, | disappears. а 
3. Place a lump of quicklime in | 
saucer. 

(а) Add a drop or two of water. | һе water disap- Quicklime easily 
Compare with chalk. pears in the quick- absorbs water. 

lime. 

(0) Continue to drop water on |The quicklime be- When quicklime 
piece of quicklime. Con- gins to smoke, be- absorbs water 
trast résults with chalk comes hot, and heat is produced. 

| * under similar agnditions. Seracks. | 

(c) Add a little тое water. A powder is @ro-| ж 

(Teach the namo s/aked lime, duced which is | 
and show the appropriate- quite dry. 
| ness of the term s/aked.) | | 
| ———— == - i —— 
Jj 4. Add a little slaked lime to water; | There is no hissing Slaked lime is dif- 
ік note results. noise, but the, ferent from quick- 
” | slaked lime dis- lime. 5 
\ solves. 
3 “ CES 
5, (а) Add more water to quicklime | A paste is formed, A mixture of quick- 
than was added in 3 (c). which ' sets' read- lime and water 
9, ily. would be useful 
(4) Let child feel the paste. o. It is ‘ sticky." for sticking гав 
ә > o Ы together. 


y = ах 

а шіхшге of quicklime, | Another paste is Mortar is а mixture 
sand, and wa ©, formed, which of  quicklime, 
‘sets’ readily. water, and sand. 
(Theusesof mortarcan 

now bepointedout.) 


х В.Б. SKETCH. 
| Chalk -.Heat = Quicklim&. 


ы Qüicklime + Water = Slaked Lime. ^ 
^ Chalk. Quicklime. Slaked Lime. 

White solid. | Yellowish solid. | Yellowish powder. 

Insoluble in water. Solüble in water. Soluble in water, 

Absorbs | water Absorbs ^ water Forms a paste 
without produc- with production with water with- 
tion of heat. of heat. on Production of 

eat. 


Mortar is a mixture of Quicklime, Sand, and Water, * 


3 
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CARBONIC ACID GAS (First Lesson), 


Things required.—4 picklejar with cork fitted with a thistle 777,70 
bent tube (а more elaborate form of the apparatus is show in fig. 146); 
chalk ; any acid (vinegar will do); water, severa( glass jars, quicklime, 


candle mounted on wire, scales, spirit lamp, Saucer. 4 


7 
OBSERVATIONS AND EXPERIMENTS | RESULTS. | INFERENCES 
1. (a) Place chalk in saucer; pour | Bubbles are forméd The bubbles must 
a few drops of acid on it. on the chalk. be gas. 
(2) Pour a few drops of acid on | No, bubbles аге | This gas must have 
quicklime. formed. been driven off 


was turned into 


when the chalk 
| quicklime, 


Fic. 146.—Apparatus for the preparation and collection 
carbonic acid gas. 


a (а) Place piece of chalk in glass The candle con-| 
jar; lower lighted candle tinues to burn. 
into jar. n [ТЕ i 3 
(6) Pour acid over chalk ; lower е candle is ex- >The i i 
lighted candle. a tinguished. a | ne DEDE 
(c) Again lower lighted candle, , 


he new gas doef} сапа i 

and note if the new gas ^ not ае | burn ate s 
burns. ч - SERRE i 

(Teach the name Carbonic Acid Gas). | ғ 1900 CEDE it 


| 

3. Fit up apparatüs described іп | Bubbles are m 1 Carbonic асі is 
“Things required’ (fig. 146 shows | being predator q 
a more elaborate form); before | | 
corking the bottle insert some 


chalk; pour di/ufe acid through 
the funnel, 


= л. __ 


“ 


— 


ә 
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VATIONS AYD EXPERI 


TS | 


RESULTS. 
| 


ТЖ " E ! " 
4. Lower lighted candle into the The candle is ex- The receiver must 


glass receiver, 
» 


| tinguished. 
| EI 


contain carbonic 


| acid gas. 


ao ——— с. 
5. (a) Ask children if they can see 
the Баз іп the receiver ; com- 
pare with air and coal-gas. 
(4) Let child smel the gar; com- 
pare with air, contrast with 
coal-gas. 


gas is invisible. 


The carbonic acid Carbonic acid gas, 


| like air and conl- 
E585, is invisible. 


The carbonic acid Carbonic acid gas, 


gas has no smell. 


like air, and un- 
| like coal-gas, has 
no smell. 


Fis. 147;— Illustrating 


acid gas. 


ала gas. Pourcarbonicacid 
(гопа jar (1) to jar (2) іп the 
same way as water would 
be poured ; again test jars ; 
or (4) Fit up the apparatus shown 
in fig. h 
apen glass vessel; pour in 
carbonic acid 


7. (а) Allow carbonic acid gas 70 
e bubble into water (fg. 148) 
for some time. к 2 
(0) Take the water used in (a), 
and gently heat it in a long 
glass vesse’, д 
(c) Lower lighted candle into the 
vessel; do not allow it to 
touch the liquid. | 


147; balance the. 


a 
> 


Jar (2) now contains 
carbonicacid gas; 
jar (1) has no car- 
bonic acid ga 

The side containing 


gas descends. 


The candle is ex- 
tinguished, 


the carbonic-acid * 


Carbonic acid gas 
must be heavier 
than air, for it can 
be poured down- 
wards. 


Carbonic acid gas is 
heavier than air. 

Carbonic acid gas is 
soluble in water, 


Li 


owing how a solution oi car- 
cid gas may be prepared. 


ө 
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В.В. SKETCH. і 
Carbonic acid gas. о 
Invisible. e Puts,out candle. 
No taste, no smell. | ^ Heavier than ау. 


Does not burn. 


ә 


| Soluble in water. 7 


о 


CARBONIC ACID GAS (5ксохр Lrssox). 


Things required.— 7100 or three glass jars filled with carbonic acid g 
several empty jars, clear lime water, candle, evaporating-dish, 
Jar containing coal-gas, bottle of lemonade or other mineral 


qus, 
spirit. lamp, 
water, 


OBSERVATIONS AND EX! 


т. (а) Poura little clear lime water 
into jar containing car- 
bonic acid gas ; shake jar. 

(0) Allow the white powder to 
settle; pour off fairly clear, 
liquid above. 

(c) Pour the thick liquid below 
into an evaporating-dish ; 
boil off the water. 


2. (a) Examine the residue. 
(b) Rub some on В.В. 


(c) Pour acid on the residue ; 
hold match above. | A 

(4) Recapitulate and bring of 
point 4 in В.В. Sketch, 


3. (а) Pour lime water into^a jar 
contaiffüng air. | E 
(2) Pour lime water into a jar 
containing coal-gas. 


КІМЕХТ5 


о 


The lime water is 


turned milky, 


о 


А white powder 


is left behind. 


° 
t consists of white 


grains. 


It marks like 


сак 


А gas is given off, 
Which extin- 


guishes a light. 


Lime water does 


not turn milky. 
Same result. 


€ 


° 
SEES 


| The тв is caused. 

! by the formation of 
an insoluble white 
powder. 


| ° 


The insoluble white 
powder is chalk, 


| 


° 


We can distinguish be- 
“tween carbonic acid 
gas on the one hand, 
and air and coal-gas 
on the other, because 
carbonio acid turns 
lime water milky, the 

„Others do not, 

(Tell children that car- 
bonic acid is the only 
thing that turns lime 
water milky.) 


I e 
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| OBSERVATIONS гр EXPERIMENTS RESULTS | INFERENCES 
| - 
1 4. (а) Breathe through a tube into The lime water is Тһе air we breathe out 
| some fime water. turned milky. contains carbonic acid 
f gas. 
1. (0) Let saucer of car lige А thin film of The air we breathe in 
| watéP Stand for sonfe time chalk forms on — contains a little car- 
Y in schoolroom. top. bonic acid gas. 
ans WT = 
5. Bum candle in a closed jar. The lime water і A burhing candle pro- 
When candle is extifguished, turned milky. duces carbonic acid 
S remove it, and pour in lime gas. 
water, 
= == s =>. с... „Жу сс. 
° 
У 
A. f 
| А 
22 > 
iy 
E 
| - 
LI о 


Fic. 149.—Apparatus for preparing casbonic acid gas from lemonade. 

6. (а) Carefully open a bottle of "Tselighted match | The gas 4 
lemonade or other mineral isextinguished. lemonade, ginger- 

water; hold lighted beer, &c., is carbonic 


| match above bottle. Д "v 1 acid gas. 
(6) Place the lemonade in flask, Тһе lime water is 
| apply heat; collect gas turned milky. | 
n (hg. 149) ; tst with lime | 
| water, r 4 Е " О 
—— а. pL = 


В.В. SKETCH. 
Carbonic acid gas*turns clear lime water milky. 


т 
| 2. Chalk — carbonic acid gas = quick lime. 
| 3 Quicklime + water =slaked lime. 
| 4. Quicklime (in water) + carbonic acid gas = chalk 

| 1 5 Air breathed out contains ) 


А burning candle produces 


[osten acid gas. 
Bottled lemonade, &c., contains 


! 
LJ 
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DIFFERENCES BETWEEN WATER AND 
GASES. 


' 
Things required. — This Lesson zs mainly recapitulatory The teacher should 
make arrangements 09 re-working two or three of sie experiments which he 4 
has found most difficult for the class to understdna. For nf'avexperiments 
the following will be necessary: Nitric acid, halfpenny, jar full of coal-gas. $ 


water occupy space (Standard І. p. 19) and have weight (Standard II. р. go). 
2. Recall, and if necessary re-work, experiments showing that water (Standard I. 
р. 14) and carbonic acid gas (Standard III. p. 
опе vessel into another. Infer that water, 
alike in these respects :— 

(a) They both occupy 
(4) ‘They both have weight. 
(c) They both can be made to flow. e | 

3: (а) Recall the fact that water has а lefel surface (Standrd 1. p. 15). 
In Pour a little‘hitric acid over a halfpenny ; note the absence of definite 
ofthe brown gas given off. It сап be seen that the brown 


have a level surface. In the same way, the air coming. 
window does not have a level surface, 


Water has a level surface; air has not a level surface. 
4 (a) Recall experiment showing that it is very hard to press эг (Stand 
II. p. 150). е 
(0) Recall experiment showing that 
р. 99). 
Water is hard to compress; air is easily compressed. 


5 18 Pour water оп floor—it spreads itself out a little. B 
(4) Turn gas on—it can soon be smeltall over the room, showing that it spreads 
itself out much more freely. о 


ee 
Waen spreads out a little; coal-gas spreads itself ont much more 
eely. 


5) can be made to flow from 
and carbonic acid gas arc 


¢ i 
т. Recall, and if fund necessary re-work, experiments showing that both air and | 
e 


shape 
n as does not 
in at the door and. 


ard 


air can be easily compressed (Standard 11. y 


ts 


“ 
6. (а) Recall experiments on pressure of Sater Standard П, p. ‚а „үлү 
| that water needs support at toni as ARE р. 92), and deduce 


(0) Remove cover from jar of coal-gas ; after a time smell jar for Eas. All the 


gas has disappeared. Deguce that coal-gas needs support on all sides. 
7. Recapitulate chief points, and draw up tables of similarity 
between water on the one hand, and air, carbonic acid, &c, 
shown in В.В. Sketch, and introduce the term gas. ^ 
8. Guard against the poasibility of children thinking that all gases are colourless by | 
drawing special attention to experiment in^3 (2). . 


B.B. SKETCH. 
Air, © | 
Carbonic acid каз. 
Water. Coal-gas. 
c 
Occupy space, i 
Have weight. * 
° Can be made to flow. а 


and dissimilarity 
» On the other, as 


“ | 


е 
э ; STANDARD HE 159 
Water. » Gases. 

Has a level surface. | Have not a level surface. 
Hard to compress. Easily compressed. 
Spreads out only a little. Spread out freely. 

Needs support, at bottom N&ed support on all sides 

and*Sitles of vessel. ` | of vessel. 


» 
А MAGNET. 


э Things required. 4 straight bar magnet, horseshoe magnet, several knitting 
needles, one at least magnetised ; pen-nibs, nails, iron filings, silk thread, 
poker, shilling, penny, piece of brass, wood, sewing needles. 


RESULTS | 
magnetised and ordi- One needle picks,up | Ong needle has some 
пагу knitting needles ; pen-nibs,ironfilings, | power which the 
plunge each into box of  &c., the other does| other needle has 


е, 
1. (а) 


pen*nibs, iron filings, &c. not. not. 
(0) Suspend each needle (fig. Опе needle always| (Teach the term 
) 150); allow each {о | comestorest in оле) magnet). 
Ы oscillate and come to rest. position, the other 
* Repeat several times. S in azy position. ^ 


3 


° Fic. 150. 


ат 4 DIETER UT 2 
У rake magnetised knitting | The iron filings collect The strength of a 
vae Moses into iron | опеаг the ends. magnet seems to 
filings. ' , beatitstwo ends. 
(2) Try to take up pen-nib with | The middle of the | 
middle of magnetised magnet will not take | 
knitting needle. | чр the pen-nib. 
(c) Repeat* with bar magnet | 
(fig. 152). 1 & 


ATIONS AND EXPERIME 


3. Introduce horseshoe magnet 
я try to suspend it 
first with 4e end 
then with бой 


OBJECT LESSONS 


ULTS 


‘The magnet cannot al- 
ways be suspended 
from one end, but 
can always be süs- 


pended from" two | 


ends. 


By bending a mag- 
net into a horse- 


Lac. 151. 


es 


+ (а) Take anunmagyetised n. 
n try to pick upanother nail, 
(0) Suspend nail from end of 
magnet; place another 
nail on end of first nail, 

&c. (fig. 154). 
(с) Remove magnet, and see 
whether first nail will sup- 

port second. 


5. The question will;now arise, 
Can iror. be made into a 
magnet which will retain its 
magnetisin ? 

4) Place needle on table; rub 
magnet along needle, а/- 
ways beginning at the eve 
end of the needle and 
Jinishing at the pointed 


end. See if needle will | 


„Pick up pen-nib, &c. 
(0) Similarly magnetise 
bar (fig. 155). 


Steel 


9 


The nail 
up. 

The 
the first, 


The fist nail does not 
Support the second 
when the magnet is 
withdrawn, 


Shoe shape its 
power seems to bo 
increiüsed, 

N 

Fic, 152. 
lis not picked m 

° 

scond „пз to The magnet has 


made the first nai 
into a magnet; 
the first nail has 
made the second 
into a magnet, &c. 
But the nail’ is 
only a magnet as 


long as the original - 


magnet is near it, 


The needle after being 
rubbed py magnet 
will pick up pen-nib, 
&c. 


Itis possible to make 

а needle or steel 

аг into a per. 
manent magnet, 


ә 
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RESULTS INFERENCES, 


6. Try to pick up shilling, penny, | The magnet will pick Iron and steel are 
brass, wood, iron, steel, &c., up nothing but the the only common 
vith magn О iðn and 51001. things the magnet 

OF 9 ? will pick up. 
cH = = 
В.В. SKETCH. 
Magnet. 


4. 


Picks up iron and steel. 

Is strongest at its ends. a 

A piece of steel can be made iħto a magnet by rubbing it the 
same way with another magnet. 

Iron and steel are the only comimon things a magnet will 
pick up. 2 а а 


^ 


THE COMPASS. a 


^ 

Things rezuired.— Magnetised nting needles; silk thread, strips of blue 

and red paper, school compass, a small boat compass, or a card with mag- 
netic needle below it balanced on a pivot. 


OBSERVAT 


1. (a) Suspend magne 
o neede as in È : 
(4) last lesson. Note posi- 


'IONS AND EXPERIME: 
^ 


SULTS | 


жей knitting One end. of needle | Al freely suspended 
periment 1 "points to, magnet always 
other епі. takes up a defi- 


tion the needle takes up on to south. | mite position, and 
coming to r Attach rel paper) points north and 
(4) Or float magnetised needle on to end pointing | south. 
cor" in water. north, blue raper | 
lo that pointing 


all ends 
| the north-secking 
| and svuth-seckin: 
| endsrespectively. | 


162 


OBSERVATIONS AND EXPERIMENTS 


2. Remind class of the different ways 

they have learnt of telling w 
is the north. Ask how we should 
be able to tell the north in the 


(c) Place bar magnet under sus- 
pended magnetised needle, 
taking care to put the south 
pole under the nortt-seeking 
end of suspended needle ; 
gently move bar magnet. 

(4) Place bar magnet east and | The needle comes 

to rest over the 

bar magnet. 


west; alow 


absence of sun and stars. 


magnetised | 
needle to oscillate above it. 


The 
bai 


hich 


о 


RESULTS 


suspended | 
needle follows the | 


r magnet. 


^ 


e 
OBJECT LESSONS 


е 


== 


4 0 

y INFERENCES . 
a A 

The bar magnet 
attracts the 
needle, 

cs 

The earth must be- 
have liké the bar 
magnet, 

The earth acts asa 
great magnet. 

The magnet is use- 
ful for telling the 
north, 


3. Introduce the school com, 


4. Show ship compass (or card with needle 


above the card, 
has been 


"termined, the other points сап be елі 


pass, which nearly always has 
Show that the needle is a magne! 


‘the needle suspended 


t, and how, when the north 
у ascertained, ^ 


Fic. 156, © 


(а) Tilt compass and show that it aly 


Position of the boat. 
(4) Draw attention to the 
the ship, 
° 


below it). 
vays rei 


r 


mains horizontal Whatever the 


line 2 (fig. 157), showing the direction of the keel of. 


е 
e à STANDARD 17 163 


(c) Contrast the use of the school compass and boat compass on board ship 

E by supposing that the sailor is told to steer east. If he used a school 
compass; he would have to see which was the north and then calculate 
where the east would be; whereas with the boat compass he has merely 
to turn the ship until the point marked east is pointing to the line g, and 
he then knows the ship is going directly easta i 


s ғ 
[The children might be encouraged to mek models of land and sea compasses.) 
B.B. SKETCH., 
Magnet points north and south. 
The earth acts like a great magnet. 9 
° Isand compass: Magnét movable; card fixed. 
Sea compass or ) Magnet? movable; card fixed to 
marimers' compass. | magnet and moves round with it. 


A RIVER (First Lesson). 


Оотроок Work.—In order that the maximum benefit may be obtained from 


the next two lessons the children should be taken to the nearest stream, and as 
many of the following points as possible should be observed :— 


( 
. The 


3 6 . 
Water in stream flows. 5 е 


Water flows faster fh middle than at sides; faster on outer Шап on inner bend. 
s can be shown by notinz corks or pieces of paper thrown into stream.) 
inding of the stream. Attention should be drawn to roc +, Which 
prevent a straight flow (fig® 158, 160). 


. Stream widens in direction of foy and is joined by water courses from fields. 


у deposition of sand at confluence. 4 К 
шіскіу moving parts beds of pebbles are found; in the less rapidly moving 
portions, beds of gravel ; in the comparatively still portions, beds of sand 


. "The size, shape, and arrangement of pebbles should be noted, also sim 
similarity from surrounding rocks. Characteristic specimens should 
be labelled and carried away. 
. Several bottles of. water should be brought away. e 


OBJECT LESSONS 4. o 


esas 


PLENS 


ІШ 


ж 


ІН 
W 


Fic. 150.— The basin of the river О»ѕе, 


165 
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"ES BY} о 2241165 si] шолу ISAM ї JO 95110 91] L.— 091 “OLJ 
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CLASSROOM WORK.—The part of the stream visited should be pointed оці "оп 
an ordnance survey тар; а clay model should be made, бг a large map of the 
district drawn on the D. B. (figs. 159, 161). 


The tacts observed should now be accounted for in a manner somewhat as 


0 x " a PS 1 
ExPLANA MONS ФЕ тиовнекастя 
т. Water in stream flows. Pour water in trough ; note its stillness, Tiit 
5 | trough ; note water flows. — СотрЙе tilted 


trough to bed of strea, and d 
| flows downwards bi 
low as possible. 


educe that water 
ecause it is trying to get as 
flows fa 
middle than at side 


in Pour sand down tilted trough, Show that some 
А sand is prevented from falling by sides ot trough, 

Compare frictiorPof sides of trough with friction 
of sides of stream, 


PI 


- Stream has а winding | On a tilt&l board overed with sand place afew 
course, а е | pieces of clay, С 


end and note w 


Y 


ding of tre 


п о! water, 
о 

are found in rapidly | Have sand, small and large stones in a pail of 
g parts; gravel із water, or, better still, in a glass vessel, Stir 

in more slowl rather gently, note that sand is carried round 

; Whereas, by wate 

sand їз found іп com- | 
paratively still spots. | 


+ 


Vigorous stirri 
of, suspension—, 


D SC RN сав 


n ў B.B. SKETCH. ə 
The stream flows because 


The stream flows faster in middle tha; 


so't than hard rock. 
Quickly moving water can carry stones. 
Water nearly or quite still canzot carry even sand 


A RIVER (5ксохр Lr 


ә 


SON). 5 


SHO! 


Fa 


2 9 > 
OBSERVED o EXPLANATIONS оғ 
LJ 


fully peur water from upper 


but that stones are unaffe&ed. More 


1. The pebbles brought away 
should be examined and 
classified somewhat аз 
follows :— 

(а) Stones more or less 
angular. 

(4) Stones rounded on one 
side, flat on other. 


By compar son with rocks 
some of the stones at least must have once 
formed part of the neighbouring rocks ; further, 
that those т: кеа (2) have been recently detached 
those marked (4) have probably 

rested some time in bed of stream, whilst the 

stones marked (с) have probal 


) bly been trans- 
ported for a long time by the stream. 


around, deduce that 


2, 5 

C тиу 

C nive 

@ ^ 
Чч 


7 


Fic. 161.— The Lake District 


to illustrate mountains, lakes, rivers, and water-partings 


168. 


2. (а) The bottles should be 


(A) A 


FACTS OBSERVED | 
| 
| 
| 


е 
OBJECT LESSONS , p 


"IG. 162, 


TA spring issuing from a hillside. 0 
а E 


А 
Һа my 
THOSE Facts 


2 


= € 

EXPLANATIONS оғ 

т er carries glong matter 

in solution), and mai 
in saspension). 


which is dissolved 


allowed to stand, and tter not dissolved 


the fine sediment de- д 
posited should be e 
noticed. 

Portion of the clear | 

Water above should 

pe evaporated and | 

the residue shown. 


E 


ә * 
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TS OBSERYED | EXPLANATIONS OF THOSE FACTS 


з. The deposition of sand at | The quickly moving water of the water-course 


confluenc@of water-course | meeting with the more slowly moving stream 
with stream, | becomes slowed down, is consequently not able 
9 to carry so much matter, and drops some, form- 


inga little bank or island. Extend this knowledge 
to the formation of (йаз (fig. 163). 

s [Note that the term delta is applied to the land 
brought down by the river, nt fo the river itself. | 


ings delta (c). 


Ёш. 163. Stream (0) running into а lake (и) ang for 
> 

4. Techniêal tern 

basin, 8 

employed. 


з connected witha river, such as source (fig. 162), ded, water-shed, 
un now be taught. Pictures, diagrams, «с., should be freely 


HOW TO PREVENT, PARAFFIN LAMP 
ACCIDENTS. 


Things required.—4 lamp which fulfils all the conditions set out in Note A 
telow ; several lamps of faulty construction ; paraffin, evaporating ash, 
spirit-lamp, matches. ° 


т. Revise lesson, оп Parafin (Standard II., p. 8c), drawing especial attention to 
the following points : Ow 
(a) Par 


ffin when quite cold extinguishes a light the same as water does. 
n when slightly warmed gives off a gas which ignites easily. 
(c) Paraffin gas when mixed with air explodes in the same way as coal gas 


when mixed with air explodes. (Coal Gas, Standard 11., p. 89.) 
2. Hence, argue it is dangerous :— 
(а) To allow par&ffin oil to get warm. 
(6) To allow paraffin gas to mix with аш. > 
з. Show lamp with a Glass reservoir and small b; 
can be upset, the danger of the glass reserv 
out, and if the lamp is alight, of the oil 
lamp should have :— 
(a) A broad heavy base to prevent юаш 
(^) A metal reservoir to prevent DES 
(c) No opening in reservoir through whi 
upset. 
4. Infer danger of filling lamp with oil before a fire or while the lamp is burning. 
The oil when heated gives off a gas which, mixing with the air, forms an 
explosive compound. > 


e ° 


Show héw easily the lamp 
r breaking, of the oil running 
aking fire. Argue that a good 


the lamp is upset. 
ich oil can flow should lamp be 


. 
е 
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i lamp, ask for suggestions as to the best way of extinguishing: it. 

S PE ot turning in down too low or of bl@wing down whe lamp 

glass, as cither method tends to force the flame into the gas above the oil in 

the reservoir, Demonstrate the best way of putting Іар ош as detailed in 
B.B. Sketch. 


В.В. 5кетсн.е ,9 - 
А paraffin lamp should һауе: - 


e I. A metal reservoir 
2. A broad heavy base 


e 


A lamp should never be fille? near à light s 
To extinguish a lamp we should turn the wick down a little and 
blow sharply across the top of the chimney 


Note A.—The following Suggestions, issued by the LondoneCounty Council, 
relating to the Safe Construction and kroper Management of Рағайт Laaips, 
may be of interest tg the teacher, who might think proper 49 introduce into the 
lesson some more precautions than those already dealt with: s 
° 
CONSTRUCTION. 
Strong metal, properly folded and soldered 
а, glass, or other fragile Material. 

the reservoir and the Warner, other’ 
and 1165 tube should be extended to 
and should have no opening into the 


ly attached to the reservoir, preferably by 
Il-made screw attachment. 

be no openings through which oil could flow from the reservoir 
sho«ld the lamp be upset. 


o 
‚ Every table lamp should have a broad anal htavy base, 
should be strongly attached. 


to which the,r. servoir 


Wicks. 

" " * е 

б. Wicks should be soft, and not tight’ plaited, and should quite fill the 
wick-tube without having to be squeezed into it. 

7. Wicks should be frequently renewed, 


J ) 4 and before being put into lamps 
should be dried at a fire and then immediately 


soaked with ой, 
MANAGEM 

8. The reservoir should be filled with oi 

9. The lamp should be kept thoroughly 
off, and all charred wick and dirt removs 
to. When Вг ІН the wick should be 


NT. 


1 before the lamp i lit. 


clean, all oil should be carefully wiped 
ed before lighting.” e 


ES partially turned dow ‚ and then gradually 
raised, 

11. The wick should not be left turned down, as there is then а greater liability 
to explosion in lamps of unsafe construction, 


12. Lamps which have no extinguishing? 
follows : The wick should be turned down u 
flame, and a sharp puff of breath should th 
chimney, but not down it. Е 

13. Cans or bottles used for oil should be free from water and dirt, and should 
be kept thoroughly closed. 

ANofe.— These suggestions apply to or 
as are génerally used, and not to benzolin, 


apparatus should be put out as 
ntil there is only a small flickering 
hen be sent across the top of the 


dinary petroleum or paraffin lamps such 
е ог spirit lamps. 


'"PLUMB LINE. 
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Things required.—d number of reading books; piece of lead attached to 
string ; plumb line mounted on wood ; piece of iron, wood, feathers, cot on, 


sheet of paper, school globe, pin, spi 


OBSERVATIONS AND ENPERIMNNTS 


t-lamp. 


RESULTS 


dhe another so that the pile 


leans somewha& in one 


direction. 


(0) Pile another dozen books ina | 
al 


Strictly vertical column. 
Let child see which is the 


now that he 
is building the wall quite upright ? 
Introdtice plumb line; point out 


is the b icklayer & y 


Show how the brick- 
"Test various ob- 

jects in room to see if they are 
ә vertical dr not. 


its parts. 
layer uses it. 


” 


3. (а) Hold piece of iron and wood 
in hand ; let go. 
(2) Hold sheet of ра 
let it go. 


er out Hat; 


(с) Roll up sheet of paper into a 
ball; letit go. | a 

(4) Hold a few feathers in hand ;, 
let go. 


(e) Tie several feathers into a 
bundle ; let go. 


gu 


| 
| 


requires тоге 

strength to push 

it over than the | 

first pile. 
L 


9 “Уш ^ | 


, The iron and wood АП bodies, unless 


fall to the ground. 
lt falls slowly to- 


wards the earth. 


^ 


It falls more quickly | 
towards the earth. 


INFERENCES 


1. (а) Pilea dozen books on top of The second pile Walls, houses, &e., 


are much stronger 
if built quite up- 
right than if they 
are built slanting. 


The bricklayer uses 


‘a plumb lino to 
help him to make 
walls, &c, up- 
right. 


а 


they аге  pre- 
vented, fall to the 
earth. 


Sometimes we pre- 


vert bodies from 
falling to the 
earth by holding 
them. 


They do not fall at Sometimes the air 


once to the | 
"ground, but float 
Some time in the 
air. 

The bundle of 
feathers falls to 
the ground. 


holds things up 
and prevents their 
falling to the 
earth. 


. 0 
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5 


OBSERVATIONS AND E 


PERIN 


4. Introduceschool 

globe, stick 
pirs in various 
parts of globe 


to — represent | 


men; in 
what directiog 
thingsdropped 
by these men 
would go. 
Draw fig. 165 
on B.B. 


5. (а) P Боз piece of 
string on table ; 
note that it is 
not straight. 

(0) Let two chil- 
c dren pull ends 
of string. 


The string becomes 
straight. e 
Жұл; 


(с) Suspend lead тһе string 


to straight. 
note e 
string. Fic. 166. 
e 
! 
9 
= Б е x 


e | 
6. (a) Suspend plumb line from a | The lead Strikes the 
suppott (for example, a gas ground three feet 
bracket) at a measured dis- away from the 
tance (say three feet) from wall, 
the wall. Burn string with | Ж 
Spirit-lamp. Note distance | ® 
from wall of spot on floor on | 
Which lead falls. | 
U) Refer again to straightness of 
string in plumb line. 
TE. 


ENCES 


Allsbodies fall, or 


try tò fall, to- 
wards the cen- 
&re of the earth. 


A piete of crooked 
| string can be 
made straight by © 
|, pulling it. 

The ball, in trying 

to fall to the cen- 
| tre of the earth, 
| pulls the string 

Straight, 


Things in falling 
towards the cen- 
tre of the earth, 
fall in a perfectly 
straight EB 
he direction of the 
strin of the 
plumb line is a 
еу upright 

e. 


Г) 
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А “2 B.B. SKETCH. 

Plumb line, 

Used by bricklayer as a help in building walls upright 

All bodies fall, or try to fall, towards the centre of the earth. 

The plumb Шпегроіп(в to the centre of the earth in a per- 
fectly upright line 


AVote.^-The definitions of the terms vertical, horizontal, perpendicular, might 
now be taught. ^ 


INSECTS AND FLOWERS (First Lesson). 


Things required. —Specimens of all the flowers mentioned in the lesson. 
2 


Оотроок Wonk.—Jisits should be paid to fields (for wild ШЕ 5), to gardens, 
and to a greenhouse.4 Ask the children to note : т 
The general appearance of the flowers mentioned in the Тол 
‘The positions and localities in which they grow. 
3. The insects on the flowers ;— 
(a) On irregular flowers. 
И On bright coloured flowers. 
On scented flowers. 
4. The blossom of the willow or juniper (May or June). Male catkins on one 
plant, and female on another plant. 


Bu 


CLASSROOM WORK. > 


specimen of any flower with well-marked anthers and szigma. ‘To 
еа plant the pollen slust from the anthers must come in contact with he 
stigma. ‘This is done in one of three с 


j By the wind—in many 


Ву іпвесің-іп most с: 
By self-fertilisation. 


We are concerned only with the second case in this lesson, that of insects. 

2. Show different specimens of flowers (zhe choice will depend upon local circum- 
stances and the time of the year) and point out the honey glands. 

(а) In certain peonées—in the sepals. 
* (6) In the buttere in the petals, 

с) In the диаг Йа —іп the stamens. А à 

а) In caltha—irs the"ovary. > А 

Insects visit flowers for their honey or their pollen ; hence they must be able to 
get at the honey glands. 


3. Show the necessity for the visits of insects. 


(а) Show a young specimen, and an older specimen of the same flower, of any 
suitable member of the czzczfeAc. 
1. In the young specimen note that the anthers fave the side which opens 
to let out the pollen turned towards the pistil. 
2. In the older specimen, before the anthers have finished growing, they 
twist themselves round and turn the other side to the pistil ; enis 
they cannot fertilise themselves. 
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(2) Show some pendent fiower where the pistil hangs below the anthers, 
1. The stigma is on the lower surface, D 


2. Hence no pollen can fall on it. . Ы 
Therefore these flowers cannot fertilise themselves, 


Fic. 167.—Male flower of water star-wort Ti. 168.—Female flow. f we 
(greatly magnified), with two sickle: “wort (greatly myer Of Water star 
Greatly, magnified), wort (greatly magnified): 


(c) Show, or draw, a water Star-wort, 


E а 

т. Che stamens are on опе dower. о 

2. The pistil is on another. X - 
Therefore such flowers as these cannot fertilise themselves, 

е 
“ 
o 
PS 
^ 


Fic. 169,—Sallow. 1. Male cdikin, 


П. Female catkin, 
(4) Examine the flowers of the willow, 

т. The flowers are catkins. 

2. The male catkins on one plant, 

3. The female catkins are on another plant. 
Obvicusly such plants cannot fertilise themselves... 


juniper, or poplar. 


e А 
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. 
(с) Show specimens of Ше sage or arum ; one specimen with ripe pistils, and 
one with ripganthers. 

D 

1. The stamens and pistil are both on one flower. 

2. They are not ripe at the same time. 
These Aowérs cannot fertilise themselves. 
Hence the visits of insects are necessary to thé3e flowers. 

E Ne . wis 


Ш Drawing and composition to follow as usual. 


o 
е 


1 9 INSECTS AND FLOWERS (5ксохр Lesson). 
| ғ > 
UNWELCOME INSECTS. 


^ 
Things required.—.S/ecimens of some of the following plants, eg. the 
* common teased, cyclamen or snowdrop, snapdragon, campanula, white dead 
nettle, narcissus oreprimula, verbena or gentian, gooseberry flower, poly- 
gonum amphibiun, lettuce leaves ; a few ants. a ° 
в 


т. The ind of insects on the flowers—bees, wasps, flies, бс. 
2. Few or no ands, 


| Ourpoer WoRK.—As іп the last lesson. In addition, note : 
i e ‘The position and appearance of each flower used in this lesson. 


CLASSROOM WORK.— Wiley few or no ants ?- They are very fond of Noncy. 


^ x. The ant is a creeping insect. . 

х 2. Such insects would naturally pass from one flower to another on the same plant. 
b 3. It is generally best that the pollen should be brought from a different plant. 
4. Ants would also creep from one flower to the next, which might probably be a 
a different species, and so the pollen would be wasted. The pollen must come 
254 from the same kind of fluwer. 

25. Тойсігап ant with a bit of gráss or thread. It will most probably seize the 
grass in its jaws. Then, if the delicate sip of the trunk of a bee, butterfly, &c., 
should touch an ant on the flower it would probably find it seized by the 
strong and horny jaws of the ant “gnd as a consequence would probably never 
visit the flower again. This would mean death to the plant, for it is fer- 
tilised by insects. 9 


From this we infer many plants do not want ants. How do they keep them з 
away? Teach the answer by the aid of some of the following specimens. 


т. Show a common geasel. Note its cup formed by little leaves. This cup nearly 
always contains Water. The ant would have fo go through this water fo get at 
the honey. e n X 

2. Shdw а specim: n óf the cyclamen or snowdrop. Note the feaves with curved 
and slippery su: faces, forming a collar round the stem. The ants cannot get 

Ў, over these surfaces. 2 

^ 3. Show a snapdragon. The parts of the /foswer are crowded. together, and only a 
somewhat powerful insect could Force its way in. None but the humble bee 
can do this. е 
4- Show a campanula, and note :— 


Ü The stamens are swollen at the base, 


2) They are in close contact with one another. i 
с) Consequently they form, as it were, the lid of a hollow box in which the honey 
25 hidden, E 
^ 
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5. Show а white dead nettle, and note .— 
а) The flowers form a narrow tube. 
2) This is protected by hairs. 
6. Show a narcissus or primula. Noi 
an ant could get down it. 
7. Show a verbena or genan, and note:— 
а) The hairs on the flowers, 7 
2) Тһе hairs һауе а tendency to point downwards, wh 
effective for keeping out the ants. 
8. Show the flow!r of the gooseberry. 
be caught in this sticky substance, 
9. Show a specimen of polygonum amphibium—a land specimen. 
plant is covered with a multitude of glandular sticky hair. 
то. Get some lettuce leaves. Place some ants on them, ©The ants cut through 
the delicate skin of the leaf, a milk juice comes out, and. the ants become 
glued down, (Kerner's Experiment.) 2 


From all these cases we learn that the structure of plants is altered to 
protect them from unwelcome insects, 


te that zhe tube is so narrow that not соса 


ich makes them more 


The flower is sticky. Small insezts would 


Note that the 


Composition to follow. we 


INSECTS AND FLOWERS (Tumo 1 
WELCOME INSECTS. COLOU 
Things ’equired — Specimens of all the 


+ 
Ovrpoor М/окк.—% in the two 
1. The red and white campions. 


JESSON). 

R AND INSECTS. 
Sowers required for Classroom Work. 
previous lessons, 


Tn addition note :— 


e The red are fragrant; the white 
fragrance. A visit to the same flowers in 


fragrant and thered not, Note also tha 
red, but none on the white, An evening visit would Probably find the white 
visited by moths and the red d erted. The white campion, then, is a night 
flower, and most night flowers aro pale. 2 
- The brownish flowers, like the Scrophulariaceae, helle 
present they most probly will be Waips. 
3: Any livid or flesh-coloured flowers will be visited by flies. 
4. The common lime tree, The blossom is abundantand fragrant. 
day note the number of bees on it, 
5. Variegated flowers are visited by minute insects, E amine specimens of the 
соттоп arum. Probably a large number of flies will te found in jt. 
6. The purple lines on the petals of the geranium palustr Lines 
on any other flowerayill do as well, 


Ў give out no 
the evening would find the white 
1t probably there wil! be boos on the 


в 


bore, &. If insects are 


On a suitable 


nd bands 


CLAssroom Work,—Recapituiate the 
work, and note :— 


т. Night flowers are generally pale, fragrant ir the evening, and are visited 
by moths. 


2. Flowers visited by insects during the бау are Sweet-scented: or bright- 
coloured. 

3. Different insects like different flowers, 

4. Minute insects go to variegated flowers, 


Take any flower (geranium palustre). Show the purple lines. Trace them to 
the honey glands. Deal with other Specimens in the same Way, and so lead the 
class to infer that all such marks are honey guides, 


Observations made during the outdoor 
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INTERESTING CASES OF INSECT-FERTILI- 
SATION. * 


Things, required. —Spectmens of sage and arum for individual 
* examination. 
1. Distribute spegimens «f the sgge,llower. Note that :— 

1) The corolla is two-lipped. 

2) The lower lip forms a convenient = 
Wsting-place for the insect to stand 3 
upon. . 

(3) The upper lip protects the stamens 
and pistil from rain. Sketch each 
step on ће В.В. as it is pointed put. 

(4) ‘The stamens, two in number, are at 
the end of curved branches ; at the 
lower end of the curved branches 
are two little knobs, which would. 
be staméns if they were to grow, 
and these knob» 2 
are united sto- 
gether (0), 59 
that if either be 
pushed it affects 
both stamens, 

‘The stamens are 


а 


> fulləof pollen 
and are placed ^ 
upon the mov- „ 2 
able curved ^ 4. 26 
branch (ж) іп Fic. 175. —Sage fertilisation. 
е 


such а manner 
that if the knobs are pushed backwards and. upwards the stamens come 


downwards and forwards (e and f). In the corolla tube һопеу- is 


a өө 


т) 


А E B 
Fic. 171.—Stamens of sage. А, in natural position ; n, when moved by a bee. 


secreted. The style and stigmas at first are placed well back against the 

upper lip, and are not fully grown until after the pollen. When they are 

fully grown, however, the style bends forward (d). bringing the stigmas 

near the centre of the mouth. If a bee visits one of the flowers which has 

its pollen fully grown in order to seek for honey, it will, on entering the 
е N 


"n бе 
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а flower zi 
against the insect's 
will cling to the sticky surface 
he Rewer will be fertilised. 
rum (the cudsov pint, or lords and ladies 


2. Distribute specimens of the common ai 
of the village children). Note :— 


(1) Its large green leaf. 

(2) The central рШа-, © It is club-shaped. 

(3) The fringe of hairs (а). They turn down- 
wards. = 

(4) The anthers (7). 

(5) The stigmas 42). 


(6) The cup-like bottom of the tube (d), 


оба шын. 


It look as though the anthers could easil: 
their pollen on to the sti 
could be easily self-fe But zhe stigmas 
ripen before the anthers, and by the time the anthers 
have shed their pollen the stigmas are incapable 
of fertilisation ; hence the flower cannot fertilise 
itself. Nor can the pollen be carried away by the 


ежце. 
y myriads of small fi The 
enter the cup (2) after the honey, The hairs (а) lét 


them in, ġuf will not let them out; hence they are 
Б опей. Ву and by the ripe time ofthe stigmas 
is over and each secretes a drop of honey. "The 
insects now get the, honey they came for. ‘The 
stigmas having ripened, the hairs gradually shrivel 
up, their work of protecting the anthers and stigmas 
being ro longer neces TY. And so the insects can 
now quit the flower with the polen sprinkled on 
i ks 4р carry it to some other arum, where 
they probably rub some of it against the ligmas 
Fic. 172.— Section of arum. — and so fertilise the flowers. Hence we see 5 
1. That flowers are necessary to insects, 
2. That insects are necessary to flowers. 


Drawing and composition to folloyy. 


FLOWERS OF A: CURIOUS SHAPE, 


Things required. — Specimen lowers of the orchids and the Soxglove ; some 
Fruit like an apple to illustrate a Lersistent calyx ; a root of monkshood and 
another of horseradish. 


ә 
OuTboog Work.—This lesson cou'd probably be givi 


en best in ?'47y or June. 
2. Take the children to see the orchis growing in its natural surroundings, and 
note :— 


^ 


(a) The leaves are dark and glossy, and spotted in some kinds ; they are long 
and often as broad at the base as elsewhere ; they are sheathed a the 
+ sbase and parallel veined. 


: в 
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48) The flowers are solitary, growi g up the stem in spikes, the flowers having 
ano stalks, orsthey have stalks and grow like the flowers of the snapdragon 
or the currant. 
(c) The nature of the soil (moist, dry, chalky, &c.) in which they grow, and 
whether sheltered or exposed. 
9 (4) If the species be the purple orchis note its probable neighbours—hyacinths 
5 or cows]ips. wis 
. The foxglove 15 one of the handsomest of British wild flowers. 
(а) A tall plant, two to four feet ; sometimes even six feet in gardens. 
| (0) The lower leaves а have stalks; the upper ones are 
alternate. The li to twelve incfles. 


в 


gi 
(c) Its fowers are purfle, orange: ellow, or. white ; they are drooping and bell- 
Е shaped. 


CLASSROOM WORK, —Specimens d? each kind to be distributed for с 
tion. These specimens should have been gathered during the outdooi 
| The children should also be inuifed to bring their own specimens, 


THE ORCHID, è 


Class to note :— ® a 
1. Sepals and petals the same colour. 
2. There are three of each, and each petal comes between two sepals. 
3. The lower petal is much the largest. 


e e 


5. 173—Flower of an orchid looked at Еи. 174.—Pollen-balls of an orchid 
Pie one the ovary. ene ey Б (iready-shagnified). 
ther lobes, each con ng A pollen- 


ball ; sr, stigma ; к, rostellum (magnified), 


4. The corolla has a long, hollow spur standing out at the back of the flower, 

s. Only one stamen, with its two halves separated from each other. Note that 

> "they lie at the back of the flower, with a petal overhanging them. Note the 
pollen ball with its long stalk and sticay 2). Put a strong lens over them, 
They are covered wjth a thin skin to keep the air from them. /7 / air got 


N2 


5 
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fo them it would dry the sticky fluid and then the pollen balls°could. not be 
wed easily by the insects. e 

6. темп of 2 exp. usually consists of stigma, style, and ovary, but here 
there is no style. The stigma is at the top of the hollow spur, and just beneath 
the pollen balls. The ovary is very peculiar, being green ard twisted, and 
looking like the stalk 8f the flower. Cut it across, there are three rows of 
small ovules, ea = 

7. ‘Take a flower which has but recently expandeti, and push a 
gently into the spur. It is found that on touching the sticky gland (rostellum) 
its pouch-like membrane is pushed down, and the pencil co 
with the sticky substance at the base of the pollen ball. 


pencil. 
ioney contained in the 
5 away with the two 
т these pollen balls have bent 
forward, so that instead of returning to the same place from which they were 


taken in the previous flower, they strike against the sticky stigma, and some 
of the pollen remains attached ' (жола: Botany). e 


о 


spur, it presses its head against the sticky gland and ff; 


THE FOXGLOVE. 
Note :— 


т. The calyx is irregular, consisting of five uni 
Illustrate with an apple for * Persistent." 

2. The corolla is all in one piece. It forms a kind of 
bell which droops as soon as it opens. This protects 
the stamens from raia and dew and wind. 

3. Tell the origin of the name. The be 
is supposed to be haped something 1 the finger 
ofaglove. For isa corruption of folks, which was 
another name for fairies in olden times, 
name means fairies” glove, 

4- The stamens are ending and peculiar, There are 
four of them, twe bei 
Stalks, At first the 


ГА | “ 


Fic. 175.—Flower of fox-glove. 


ted sepals, and is persistent. 


Hence 


anthers are horizontal (А); then 


Ч n. c 
Fic. 176,— Sections of fox-glove, 


on all the anthers 


%0 that they can shed their pollen profitably. 
5 "he stigma has two lobes, and rises between the stai 1 


E stamens, The flower is 
fertilised by humble bees, because they айо, есіз are large enough to 


E Drawing and Composition to follow, 


ke corolla . 


ng on long and two on short o 


e 
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‘FOREST TREES: THE OAK. 


Things required.—Sfeciimen flowers, leaves, wood, oak-apples, acorns, oak 
brancées th leaves ; also branches of beech, birch, and Spanish chestnut 


| with leaves ; plum [4 cherry. е 
p ° 2.4. 

Б OUTDOOR WORK.— Visits at different seasons should be paid to the oak. From 
ү the observation of the tree, note :— 


M 


Its size and grand appearance. Compare it with the neighouring trees ; it is 
the monarch of the forest. 

D 2. Its rough bark, and its big, gnarled (exf/ain) branches spread out like arms. 

The zwo kinds of fowers—male and female. Note their form—called catkins. 
Male catkins are*from опе to ее inches long, and they appear with the 
leaves. Note that the flowers hang downwards, that they are small, and in 
clusters (April, Мау). e 

4. The strange shaped /eaves with curved edges; the abundance of leaves in a 
young oak. » 

A winter visit will show the tree to ba bare of leaves; the leaves are not ever- 
greens, but fall off'each year. Б 

6. Note other plant growing on the tree : mosses, Ifchens, fingi, mistletoe, as the 

case may һе. Ivy grows on some. 
. In the proper season note the /7z:;/ (acorns) ; some have stalks and some have 


e 


ux 


7: 
not. 
| 8. Note the galls on the dead branches and flower stalks ; note also the oak- 
apples., < 
Р ©. Call attention to the /са/ arrangement. Tt gives the leaves the greatest 
| amount of light and aft. ә 
o * e 
CLASSROOM WORK. е 
| e 
FLOWERS. 
7.55» Distribute flowers (April or May) and Jet class note their general appearance Зо as 
o t add in their future recognition. 
d e 
| e 
e 
| | : қ 
Fic. 177-—Oak. a female flower; B male flower. 
е e 


LEAVES. = 


Distribute leaves for examination, and note : oe 
heir sse, from three to six inches; their narrow base; their in-and-out edge. 
= os ihe underside of the leaves, and note the oak spa ngles. They are caused 
all flies. , В 
а one small branches or shoots with leaves, and note that the size of 
Е the leaf has some relation to the thickness of the stem. E 
5 


„ 


[3 
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j 
4. Note also that the width of the leaf bears some relation to the distance 
between the internodes. To illustrate 3 and 4, 


compare shoots or sprays 
of the oak, beech, birch, and Spanish chestnut. These facts can then be 


deduced from an examination of the specimens. 


Fic. 178.—The common oak. 


WOOD. 


Show specimens of the 
long time; hence 


wood. Let them handle it ; it is hard, strong, and lasts a 


used for making ships, pulpits, picture frames, furniture, , Ri 
Seats in churches, and things generally which reguire to be strong and last a | 
long time, „Ў € 
FRUIT. a 


1. Show some oak-apples ; of tne Proper fruit of the tree, Compare them with | 
acorns. The oak-apples are caused. through the boring of insects, which lay. ДЕРТІ) 
“heir eggs in the holes thus bored. ^ 


| 
Fig. 180,—1, Acorn of sessile-fruited oak, with two empty cups. II. Longitudinal section 
through the fertilised female flower, With the cup in an early state, 
?. Examine an acorn ; note the little Cups, and the nut which each contains, 
Contrast it with a plum, orange, or cherry, &c., and show that all three layers 
of the fruit are dry and woody. Compare it with some nut, and show the 
similarity of structure, 


2. ++ | 
å Drawing and composition to follow, 
е 


5 
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FOREST TREES: THE BEECH. 


o 
Things required.—Specimen flowers, leaves, лой, fruit ; knobs from the» 
beech, tree з Sprays gf beech, birch, oak, Spanish chestnut. 


—The tree should be visited at different seasons and the 
o 


Оотроок WORK. 


following facts noted :— 
е 


т. The noble look of the tree. It is one of the most graceful and noble of our trees. 
Very stately, and rivals the oak in its size and outline. 

2. Its smooth, clean®ark. Inan old Ecech the bark will be o/ive grey, and patched 
and dotted with various tinted lichens and dark green velvet moss. 

3. The soil in which the beeck is growing. Most probably it will be a light soil. 

The strange form of its trunk, with all sorts of hollows and knobs. Note that 

the knobs тағу in size, froma pea to а cricket ball. They are leaf bads which 
have gone to 51009). . 

5. The flowers (April or May) with their yellow 2nthers, 9'They hang down in 
long heads. Sonie flowers are on shorter stalks than others; these are the 
femal? flowers. 

6. The pretty, light green, round leaves. In autumn they are а deep orange 

ellow. The purple beech has its leaves a cherry-red colour when young. At 
midsummer they become dark purp 

In October ог November. note the fruit: the écech-mast, It is bristly and has 

two sharp cornered ігіл шаг nuts. ә 

а The fungi of the beech woods (/ru//e, mofel, &e.). 


p) 


е 


CLASSROOM WORK. 


FLOWERS. ы 


е 
Distribute flowers for examination, and let the class note their general appearance 
so as to aid in their future recogajtion. Note thg ovary. 


LEAVES. 


Distribute leaves for examination. 


1. Note the hairs on their edges. 
. Their light green colour and round shape. 
hence ¢he leaf is 


з. They have 400440) 
perfect. 

4. Specimens of the leaf of the purple beech 
should also be shown. e 

5. In the ordinary beech note the gentle 
swell at the base of the leaves. ‘This 


LAS — рі, 181.—Leaves, flower and frui 
to fit each other that the becch. it of 


light is wasted, 
and there is no overlapping- 


causes the leaves £0 
no space for air and 


See ‘ Leaves’ 3 and 4. Lesson on Oak. In addition, to illu trate the statement 
that the distance between the internodes bears some relation to the width of 
the leaf, place a spjay of beech over one of Spanish chestnut, = 


е 


ә 
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WOOD. e 


9 © 
1. Let the children see and handle specimens of wood. It is hard and brittle but 
does not last long unless kept under water, It is soon destroyed by insects, 
Used for bowls, bedposts, toys, land boxes, hat cases, mills, Sweis, sluices, 
е butchers trays. It makes good fuel. The teacher 


should try to show the 
suitability of the wood for these purposes, o о 


9 e 


Fic. 182.—Beech and Spanish chestnut, 


2. Show some knobs (dormant buds) which hay, 
are marked with rings like other Branches’ беп Pane ome tree, They 


fresh ring is added every year, 
FRUIT 


Show some beech-mast. W 


Then fresh th 7 j il i 
Ace Чеш they have д Sweet taste, like walnut, Pigs 
$ Drawing and composition to follow. 


ee 
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RIVERSIDE TREES: THE WILLOW. 


| Things: reqülired.— Specimens of flowers, male and female ; leaves and wood 
of both, the white willow and the goat willow. a 

o ө эз 
T Остроов Work.—The tree should be visited at different seasons, 


1. Note position by riverside. à 

Note the common white willow : its fine look ; its pretty form, 

D з. Contrast it with the goat willow (the zoczd-/eaved sallow), which is only а 

| a moderately sized tree and generally kept down to underwood or hedgeplant 

| size. This is done for the sake of the young shoots, which are used for 
wickerwork and hurdle-making. 

4. Note the feathery-looking, leaves of the white willow; its silvery tint when 
ruffled by the breeze. Note the effect of the contrast with the neighbouring 
trees of a dgeper shade. The leaves of the sa//ow will be seen to be larger 
and broader. e 

5. Visit a sallow дийп when the periodical fall ofeunderwood is going on, 
and note (probably) a number of newly cut stumps with holes about the size 
of one's little finger, and extending downwards through the axis of the stem. 
‘These are the work of the larva of a moth. 


CLASSROOM WORK. 


. 
FLOWERS. A 4 


e. ce 
P ə Distribute flowers (May) for examination, ang note :— 


г. The flowers are catkins. - 
2. The catkins differ in appearance. Some аге male and some female, 


| Flowers of the willow. 
| Fic. 185.— Male flower. Fic. 184.— Female flower, 


3. The male flowers are on one plant; the female on another. 
4. The catkins are called * palms. Note their sweet scent (for insects)? 


LI 


® 
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& . 
° 


° 

5. Examine the female flowers, which pro- 
duce the well-known cotton-tufted seeds 
which fly about. ° 


6. Note the male floers, 


E 
7. Note how conspicuous the yellow or silky 


white clusters аге, The bright colours 
are to attract insects. ° 


i e 
Fic. 185. -Seed of willow. 


LEAVES. i 4 


Distribute some leaves of both the white willow and the goat willow, 


т. Note that the leaves of the 
while willie are lance-shaped, 
narrow, sharp-pointed, with 
glands en’ the lowest dents in 
the edges of the leaf, sili on 
both sides {except old leaves), 
and white underneath. This 
gives the foliage its silvery 
appearance. Thasize of the 


ithas stipules—é-e. the leaf is 
perfect. 


2. Note that the leaves of the goat 
то оло are wrinkled, waved, 
fale and downy beneath and 
dark green above, Its stipules 

© аге different in shape to those 
of the white willow, and its 
leaves are larger and rounder, 

e 


6 3. Show leaves of the white will 
with red fleshy marks. These 
are galls produced by a small 

: kind of зато, the grub of 

Fic. 186.—a, Leaf of the goat willow ; n, leaf of which may be found in the 

the white willow. all 


n 
WOOD. . S 


о o 


. 3 5 
Show specimens of the wood. It is elastic, tough, durable, and not liable to 
Split from sudden shock, Hence used for lining stone carts and barrows, for . 
boat-building and small ships, mill work, turnery afd coopery. The smaller rods 

And twigs аге made into baskets. The bark is used for tanning. 


o 
Drawing and composition to follow. 


leaf is from 2 to 4 inches, and © 


© Е 
е " STANDARD 77 * 187 


THE EFFECT OF LIGHT ON PLANTS. 


: 95-59. : 5 

Things гешшігей.-5/сс/тепу of all the plantẹ, mentioned in the lesson ; 
apparatus ауа matig] asespecified for the various experiments. Note that 
in some cases the experiment must be commenced three months before the 


lesso is given. 


e 


$ ROOTS. 


r. Show any young eeediing plant. €leanse its roots. The root is colourless, 
but the stem and leaves are coloured. 


2, Grow a potato plant 77 //f-dar&, or in a dark, house, Grow another speci- 
men synchronously é” the light, Let class compare. If several specimens 
be grown in Cach case and the potatoes boiled, those grown in the light will be 
‘flowery,’ whilst ehe others will Be ‘watery.’ Take one of the specimens 
grown in the dask and bring it into the light. žt bêķine to develop at once. 
If the specimens Grown in the dark are not removed in time they become 
blanclzed and die. 

3. Grow some potatoes with a diminished supply of light—in an orchard or under 
trees, Boil some of the potatoes thus grown. They will again be found to be 
watery, because of the small quantity of starehproduced. Light is necessary 
for the proper growth of starch. 5 

ә +, 4, Show any underground root ( pt such woots as carrot nnd beetroot); it is 

9 colourless, Show also any al root; it is «ot colourless. Light is neces- 

sary for the production of colour in the plant. 


je LEAVES. 9 a 
9 е о е 
freshly plucked leaves. ‘The under side is paler than the 


. Show any ordinary fi Y 
Б upper siae pecause it is turned from the light more than the other side. 


ә. De Candolle's Experiment.— If wCtake three plants in leaf, of the same species, 

of the same size, and of the same degree of vigour, and place them, after 

weighing them carefully, in close vessels—one in total darkness, the other in 

the diffused light of dm and the third in the sunshine—and prevent absorption 

by the roots, we shall find that the plant exposed to the sun has lost a great 

quantity of water, that in common daylight a less amount, and that which 
was in total darlméss almost nothing." 4 

. Grow two similar plafits and cover cach witha glass belljar, or something similar, 

so as to make rough Wardian cases. Keep one in the dark and the other in 

the sunlight. Little or no moisture is given off from the leaves of the speci- 

* men kept in the dark, much from the specimen grown in the light. Eva- 


Л poration goes on best in tne light. 
q] 2 -leafed plant which has been grown in the light and place it in 
) Tae the weaved soon fall of. Keep it in the dark for some time, If 
other leaves grow they will have a whitish or yellowish colour, 


he dark. Remove it to the light. The leaves 


'onversely, grow a plant in th 
> saa dose ther whitish hue and become green. Also note that the leaves 
grown in the dark are remarkably small. a 


е 


1 


- 


e 
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BLANCHING. 3 
. 
т. Grow some celery freely exposed to light and ипЬапКей, and note:— “ 
(a) The stem is coloured. 
4) It is woody, tough or stringy. е ‹ 
6 "Тһе taste is unpleasagt. 


This is through the formation of peculiar aná (Ф manj injurious secretions in the 
plant under the action of light. 
2. At the same time bank another 


growing specimen in the customary avay, and 
9 
note :— 


° 
(а) The stem is white, v 

4) It is neither woody, tough, nor stringy. 

B The taste is pleasant. e ° 


‘The outside stalks might also be compared with the ‘heart,’ or inside stalks, 
Being more or less exposed to light, the outside talks approximate more to (1) 
than (2). р 


WEIGHT. s 


о 
“ы; gels " T 
т. Grow a garden nasturtium in the dark and another sparimen in the light. The 
former specimen is about one-twentieth to one-thirtieth the growth of the latter, 


1. п. | IH. 


= EN s- 
Grow, 49 Semis of Grow 4 seeds of Indian gGrow 4 seeds 
Indian cress, cress, | | cn 


Me 
of Indian 


—M е 
= д 
Put in the dark, Put in diffused light at a Keep in a west window with 
west Window for 7 hours direct sunlight every after- 
every morning. noon, 
2 m e 


It loses weight and Will sprout and in 3 Will s rout and dn Be 
dies. months will gain , months will gain about 
weight. | 4 times as much weight. 


a s = 2 


€ 
Drawing and composition to follow. 


AUTUMN TINTS. 


Things required. —Specimens of all the leaves mentioned tn the lesson, 
Summer specimens should be collected and pressed for comparison in ап 
autumn (езп ; similarly, autumn specionens shotild be pressed Jor com- 

Parison in a Summer lesson. LÀ 


Остроон Work.—The Outdoor Work shoul include visits to 
Specimen leaves of which are used in the classr: 


oom work. ‘The з 
for the school lesson should be collected om this visit, 
о 


beautiful effect of the autumn tints. 


CLASSROOM WORK. i 
‘ecapitulate the lesson on the Efect of Light on Plants, and so remind the 
class that light has a powerful influence on lants with res lour. 
how specimen leaves of the Poplar, ash, be В EODEM 


ech, white grape vine, maple, birch, 
elms Sycamore, The leaves are all more or less yellow. A E: 
© 


all the plants, 
r pecimen leaves 
Call attention to the 


X 


2. 


о 
o STANDARD IH 189 


. 0 


„It is пор expected that the class will be able to visit every one of these speci- 
mens, But й, ёғ advised that а// the specimens the атаа affords 
should be viewed. 

3. Show specimens of the 4v//y, ox, ivy, or other evergreens, The leaves аге 

c greet, but even they are paler than in the summer, 

Show specimens о) rhus, creepers (some), dogóerrp, blue grape vine, any plants’ 

with red fruits, sycfugre. о They are all more or less een аа 

" It will be noted that the sycamore is included under the yellow and the red. 

Аз а matter of fact the leaves vary very much, changing from a green to à 
t&wny colour, and eventually becoming scarlet. Py 

5. Show specimens of the oak and Zornéeam. ‘They are brown. 

М 1424 causes ү V er to change unre The causes are not definitely 
known, but it is believed to be dug to the change of the green colourin 
matter into other substances. % E Е E 
6. Show а set of specimen leaves of the sycamore or any other suitable plant. 

' For this purpose it will probably be necessary to collect the earlier specimens 

and press them so as to compare them with the autumn specimens. Note :— 
(а) The young leavgs and the mature leaves are green. 
(6) Later specimgns are greenish brown. РЕСЕ 
(с) Specimens decenposing (autumn) are bright orange brown. 
(4) Final specimens are morc or less dull brown, 2.2. the colours change as 
the leaves get nearer their death; or the leaves show different colours 
according to their vitality. 


+ 


e e. Composition to follow. 


| 
- 22y ; € 
| THE FROG (FinsT Lesson). ^ 


е... Things required for all three lessons. —Specinten frogs (kept moist). >The 
ә «году should be kept in a large covered glass dish with a little damp grass 

or water at the bottom ; a skeleton of the frog ; frog spawn and young tad- 

poles showing the stages of development ; a piece of frog’s skin; a picture 
showing the stages of developrzgnt ; a pail organy large vessel filled with 
water ; pictures of the swallow or goatsucher (D. В. sketches would be better, 
only the head need be sketched) ; the upper jaw of a frog; а tadpole and 
a frog already prepared to show the internal organs ; heart and swim 


bladder of a fish ; pair of bellows, a worm. 


| Ойтроок Work?—Towards the end of March ог early in the spring 
several visits at intervals of some days might be paid toscollect all the specimens 


required. 5 о = 6 
1. Drag ће bottom of the pond with a net. Among other things brought up 
т” Ы will be some little black eggs. Note that they are coated with jelly. 


! ` 2. Look for others which have risen and are floating about on the surface of the 


Note that these are Digger. The jelly has swelled very much by the 


| water, 
| sucking up of water, and this has caused them to rise. 
f 3. Look for later specimens on the surface of the water, and note that the eggs 
[| are graduaily taking à fish-like shape. 
| fter the eggs were laid the head, body, and tail of the young 


4. About ten days а! 5 y of. 
tadpole, which has forced its way out of its sheath, may be distinctly seen. 
o 


Fic. 187.9 Stages in the life of a frog, 

his carefully, and note :— т 

‘ no mouth, A P 

(6 "There is a pair of suckers under its head. e 

5. Look for speci а few days olfler, 

three pairs of outside gills which are fringe 

fter the three pairs of outside gills, 
grown, over which a fold of skin grows tb amber. 

7. An examination of a little later specimen will show that the gill-chamber has 
closed up and left but one opening, on the left side, At this Stage note that 
the animal is all head and tail. _Note that the eyes are beneath the skin, 

specimens show that the tail gets smaller until it disappears. Four legs 
begin to grow out of the body, and the tadpole becomes a frog. 

CLASSROOM WORK.* Ё 


о 9 2 
now һауе mouths. Note the 
in appearan 
d an*inside pair has 


INFERENGES 


OBSERVATIONS AND EXPERIMENT? | 


REMÁRKS 
— MOVEMENTS, қ 


т. Show a frog. Note that the | Con 


траге with the е r- 
two front legs are short, the the Tho legs are favou 


fangarooandrab- ^ ably formed both 
hind ones long and muscular. | bit Ithopsabout - for jumping and 
fields and gardens swimming. 1 


in the summer, 


* The teacher might get some fr 
am. 


the elass-rpo 98-spawn, and the frog could be developed in 


e 
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D EXPERIMENTS REMARKS INFERENCES 


2. Put the frog in a pail of water | Compare with the Long hind legs give 
and ask (һе class to note the action of a boy a powerful ‘ kick’ 
actich of the hind legs, when swigming in swimming, E 

° | the breast stroke. | 


- Ame aT eoa — —— е-е = 
3. Show the skeleton of the frog, | The absence of ribs 
and note the adsence of ribs. | is favourable to 
ы) | | leaping. 
- 


Fic. 188. —Skeleton of the frog. 


a 


The web feet offer 
more resistance to 
keep the hands the water, and so 
spread and к" increasetheswim- 


fingers closed. ming power. 
ID - | Болт 
i е kle The long ankle adds 
с. Call attention to the long an 
^ “in the hind legs® Ё | Түз ite pace 


m) бі тыда ә 
6. Tet the children feel the skin of | Compare with the Its smooth and 


itis imy. slippery surfaceof slimy skin enables 
a the frog; it is soft and slimy. ue Rae ofafish. it to slip easily 
E. through {һе 


water. 


Ourbodiesarewarm Its cold blood en- 
because ourblood ^ ables it to stay a 
is warm. , long time in the 

| water. 
4- ЕГЧ 


Езен 


7. Let the children note. the tempera- 


ture of the frog; it !5 cold. 
‘The frog has cold blood. ч 


= „= 
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OBSERVATIONS AND EXPERIN 


REMARKS 


e 


Asthetadpolegrows Тһе large tail is a 
the tail is more Powerful swim- 
long tail and pair of suckers, and more used, ming organ, 
Jt fastens itself to the jloating апа less тізе 45) The suckers are 
weeds by means of its suckers, made +97 othe resting organs, 
suckers, 


8. Show a tadpole (tailed poll, i.e. 
all head and tail), Note its 


9. Show the frog acain. Note that | The tail disappears The hind legs 
it has no tail, as the legs grows answer the same 
Purpose in the 
frog ав the tail 

е ^ in the tadpole, 

—————————— 2-2 [ee ens | —— 
10. Note the hump in the middle of This hump iscaused The large hip bones 
the back. by the hip bones | help the 5 


h og in 
meeting the spine, jumping. 
= - - rocca палы т?) PT—— 68. 
P 
ir. Note the frog Qt rst; it sits Compare with kan-| ө 
half upright. garoo, 
CUTEM M ЕЕЕ o. E 


Drawing and composition to follow, 


° ‹ 
THE FROG (Sxconp , Lesson). ә 
- ---- 2 —e 
OBSERVATIONS AND E ERIMENTS | REMARKS | INFERENCES 


CAPTURE OF PREY. 


1. Note the wide mouth and long 
tongue. Feel the tongue; it 
is sticky. 


The frog is fond of The wide mouth 
~ flies and snails,' favours the сар- 
and. will even — tuia of its insect 
Cat bees, wasps, food, 
Worms, and slugs, 


The sticky surface 
Of the tongue 
causes the insect 
to stick to it as 
soon as the tongue 
touches it, 


Fic. 189.—The tongue of the frog. 
а 5 Ф 


| 
! 


» o 
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OBSERVATIONS AND EXPERIMENTS 

—2o TOM = 

2, Note that the tongue is not 

fastened tothe back of the mouth 

like ours, but is fixed in the front 
with the tip going beekwards._ 

The frog is an insect eater. Com- 

pare its wide mouth with the 

widebeaks of insect-eating birds, 

like the swallow and,goatsucker. 


3. Show a piece of»frog's skin to 
the class. Let the boys feel it; 
it is dry. Now place it op some 
well damped grass. It rapidly 
sucks up the moisture. The 
frog does not drink through its 
mouth. Q 


| REMARKS 


| 
| a 


in times of drought 
| thev bury them- 
| selves in moist 
į places. 


| 


INFERENCES 


The way in which 
the tongue is fixed 
in the mouth en- 
ables it to be 
gus out rapid- 
y: 


The frog drinks 
through its skin, 


` 
4. Note the large, prominent eyes. 


E 


0 
Ж » 


5, Note there is no distinct neck. 
s 


Tà 


ote ‘the ti hed blick 
„ Note ‘the tightly stretched ~ 
5 drum of the ear on each side of 
the head just behind the eye. 
“ 


; 4 ly in 
eeth; they are оп 
the upper jaw and are very 
small. Note tha they are sharp 
and bent bach ds. There 
are no cutters and 10 grinders, 
Note further that there аге two 
little groups on the roof of the 
a mouth, and а single row In the 
upper jaw. 
They are replaced when wofn 
out or lost. 


7. Show the t 


"Thetightly stretched 
dfüm makes the 


„| frog quick of 


9 hearing. 


| The head of a frog 
should have been 
previously рге- 
pared to illustrate 
7, 8, and. g. | 

Compare with the | 
teth of Ше 
snake, 


Elieit that we have 
two sets of teeth, | 
and when we lose | 
one of the latter | 
set it does not 


grow again. 


The fe requires 
quick eyesight 
catch dis. aw 


„ Anarrowneck would 


make theswallow- 
of insects diffi- 
cult orimpossible. 


© 


Aquick ear isneces- 
sary both in seek- 
ing food and in 
avoiding foes, 


Like the snake's 
teeth those of the 
frog are formed 
for holding, The 


teeth are princi- 
ally used for eat- 


Eg worms. 


> 
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194 $ 
REMARKS 
8. Try to get the frog to eat a | Let the class note| The frog swallows 
worm. that in eating ће | — itsfood whole, and 
ГА wormthe frog uses neither bites nor 
its paws (frozt) chews it. 


and pushes® the 

worm into its 

mouth with them. 
E 


The tadpole feeds only on vegetable food (weeds). When it ceases to eat 
weeds i/s body is fed by ifs tail, wandering little blood vessels carrying the food 
from the tail to the body. When the suppiy of food from ail is all gone the 
tadpole becomes very hungry, changes its food, and now fee 


on animal matter. 
Tadpoles are always hungry at this stage, and sometimes eat each other. 


9 ^ 
THE ЕКОС (Tum Lesson). Жр | 
И | 
VATIONS AND EXPERIM. V R " ARKS | 
= тика 
BREATHING. m 2 
— — 9. — 1) 
o Yr 


т. Show a tadpole, and point out Then the tadpole has 
its three pairs of gills. gills like a fish. 


| The tadpole can live 
under water like 
the fish, because 


o o it breathes like С 
| 9 the fish, : t 
Now take the prepared frog; The gills have dis-| The frog breathes 
it has по gills, butit has lungs. | appeared, and lungs | through its lungs, 
Е | have grown, and, therefore, 
like us, cannot re- 
ı main under water l 
long. , 
| 
Ld = -- "a | 
2, The principle of a frog's breath- Keep a frog's mouth; The frog swallows | 
ing can be fairly well illus- open long enough ^ the air just as we 
trated by a pair of bellows? andyouwpuldchoké swallow our food. 
о it, for the air could4 А 
| not be forced into | 
| its lungs, | = | 


3. The skin is full of very 
holes (porous). 


moist or the little 
holes would be 
closed by the shrivel- 
ling of the skin. 


а 


о 


I D s г EN 
little | TI& skin must be кері The frog breathes 


by means of its 
skin as well as its 
lungs. 


e 
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1 io breathe deeply and to note | it must саће, ently to us. г 
the action of theiroribs—gue,| somehow. 
use our ribs tn breathing. | 


y ге 
zj ————————— Jen = E >. ИШЕ 
М 
WINTER QUARTERS. ^ 
Ü CU —————————— ЕЕЕ ЕЕ 
° No frogs are found in the Compare with snake, The frog sleeps 
winter, o o hedgehog, &c. | all through the 
| Drag the mud at the bottom of M Se winter, and nou- 
урод anada iou maybe ширак ts env |) уана вен оп зів 
e — found together. | (fatty bodies) be-| own hody, 
S Ы | соте smaller, 
Some may be found in holes in | Thg frogs wake up in 
the ground. v March, and so 
5 begin to lay thor |? 
eggs. 
EI 
я DEVELOPMENT. 
9 — —— #——— == * 
Recapitulate the Outdoor Work. Question on the theory | The eggs ire black 
e ». т, Note the colour of the eggs— | of black and light | to absorb the heat 
* black. | clothes о | astheyfloatabout, 
e Show the result of keeping eggs— : This experintent must Warmth, but m 
by. а) In light and warmth. i becommenced some | light, is necessary 


е2 5 In darkness and warmth. days before the for hatching the 
° ү ра cool place. 2. lessonisgiven. The) eggs. 
"The first two have hatched ; the should be kept | 

latter not. , x ater. 


= сушы £ 
the coating of jelly. Only ducks can eat The slippery coat of 


3. Note " С Кб; a 
Handle the eggs; the jelly frogs eggs. Their jelly protects the 
makes them very slippery. broad bills enable eggs from being 
Note the large number of eggs, them to do it; but) devoured. Italso 
and that they are all joined | it isnot an easy task revents them 
together. "E | even for them. om (993% 
| У each other, an 
9 ° ete fiom shutting out 
» . she air in the 
; water from each 
| other. 
E e 
уку doe ug lay so many“ Many of the young Because frogs hav 
4 Wy ewe мае, аг” eaten. by the во many Semi" 
ess . dragon fly and other 
water insects. Many 
are caten by birds as 
soon as they take to | 
land. | 
БЕ G 


e 
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OBSERVATIONS AND EXPERIMENTS REMARKS lo INFERENCES 


5. Show some eggs from which the The eggs have not | The eggs cannot 


jelly has been cut away, and hatched, and the hatch without the 
which have been kept № the —— 'water-moulds' h: ye| jelly. 


warmth. Note that ‘water- helped to kill tke. [^e 
moulds' have grown on them. No 'water-mould ' 
grew on the jelly- X 
o | clad specimens; 9 
o 


Drawing and comppsition to follow. 


THE SNAIL (First Lesson). = 


e 


a у: ) а Е © 
Things required. —Specimen snails (children might be Vnvitea to bring them); 


snails’ eggs and young snails in various stages of growth; a snails shell 
sawn through lengthwise ; some water with powdered chalk already in it ; 
a large piece of glass ; a glove or a sock; a rasp or file, and а bit of sole- 
leather or wood. » t 


Ourpdor Work.—The children may look for a snail in gardens, or under 
Stones and moss at the-roots of trées, or among fallen leaves, or nettle beds сп 
damp ала shady places. It йез under leaves or stones during the day and 
comes out at night, and after ran. Its eggs must be sought for in the Spring in. 
damp places below the ground. Each egg is about the size of a small pea, is a 
softejelly-like little body, and the young snail may often be seen within, through 
its half glassy-looking walls. A baby ѕпай is a minute creature with a tiny shell, 


looking like a glass bead. The specimens sliould be Preserved in boxes with a 
leaf or a few blades of grass. o 


ә 
о 9 Я 


CLASSROOM WORK. 


OBSERVATIONS AND EXPERIMENT: REMARKS | INFERENCES y 


SHEL Tas ТУ 


e 
o 4 o é 


т. Show shells of various sizes— Compare the shells | The i 
Miers р 3 shel 2 
snails in various stages of with thoseo of the | ger ш адо шт; 
growth. Pa o Periwinkle, grows. 


1 


2. Lettheclass examine the shells. The Older the shell These li t 
There are a number of lines {һе Ereaterthenum- |" the UE 
passing round them. | ber of lines, | they are formed. 


т 


23 Recapitulate 3 under ‘ Shell,’ It will be nec 


4” STANDARD ПЕ 
. e 

RVATIONS AND EXPERIMENTS REMARKS 
SEDA = 


3. Тһе” young snail with the This fluid contains 
edge of this skin sweats out of and the fluid 
its b&dy а thin, vapoury-look- up, leavipg the 
ing fluid. 5 chalk behin 

644125 i 
| shown in 4. 


4. Show, the class some chalky 
id. boil off the water 
over a gas flame ora Bunsen 
burner. The chalk is left 
behind. 


a? 


The snail cannot live 
without its shell. 


5. Show the shell which has been 
sawn through lengthwise, end 
note the spiral coil, the top of 
the shell (spire), the central 
column, called the little co- | 
lumn, and the орейіпе for the = 
snail to come out. » | 


197 


ENCES 
| * 
These layers are 
formed of chalk, 
which comes from . 
the snail; so that 
the snail, like the 
spider, builds its 
| home out of the 
| «products of its 
own body. 


The shell is built 
from the spire 
| downwards round 
the little column. 


SOE 


MANTLE, BODY, FOOT. 


-———*r 


ѕѕагу to 


and observe that the mantle cut off.with scissors 


The secret'on of the 
slime is very ne- 


e lines the shell. three-quarters of tte  cessary, because 
| first turn of the, the snail cannot 
| spiral to espose the live with a dry 
| mantle, | skin, 

d © 
at. 
m. 
кш. 190, — External characters. 4, front fcéler ; сод collar; 
$ т тоши. А 
=e -2 = TIE LAM 

2. Calk attention to the colour cf o Тисе PE E 

the shell; it varies. in the slime. 

? e er eds itability of | This brings the blood 

VECES lit, and поќе, Show the suitability of | This brings the bloo 

oy ШЕШ Sfeilows the | thename 'mante,| іш QUO contact 

E Г body, and encloses and пате other, wit) the air for 
uu slit. ‘the mantle is ERU bearers’ | A ое of 
m T slug, &c.). | ifying it. 
fall of blood-vessels eer with our 
lungs. [ 
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OBJECT LESSONS" 


REMARKS 


% 


4. Show the coiled shell. Call 
attention to the coil again. 


5. Why is the body coiled ? c 


е 


6. Examine the body of the snail ; 
it is soft and fleshy. 


7. Show the underside of the body ; 
it is composed of a fleshy, | 
muscular disc. 


8. Note the foot under the body ; 
it is long, pointed, айа terned | 
towards the back part of the | 
animal. 


| 
9. Place the snail on a large piece | 
of glass, and hold it so that | 
the children can see the method | 
of pfogression through the 
glass. 


jo 
— —9 


— 


Drawing and composition to follow. 


THE SNAIL (Зксохь 


Ourpoor Wonk.—Rccapitulate, 
Cr ROOM WORK. 


OBSERVATIONS AND. EXPERIMENTS | 


__ HEAD, EYES, HORNS. 


From an examination of the snail— 

1. Note that it has a distinct 
‘Touch the head ; it disappear 

2. Note the four horns of feelers on | 
the head, the upper pair being 
the longer. ‘Touch them; they 
are withdrawn from sight. | 


3. Point out the eyes at the end of 
the long pair of feelers; one eye 
in each. 


"Thebody fillsthe shell. 


| Compare au pez- 


When doing 9, 


The slug sometimes | 


| 
winkic, whelk, &с. | 


class to noti 


tion of the foot. 
(0) The action of the 

fleshy disc. 
(c) The ‘slimy 

deft by the sn: 


(а) Tfie wavelike mo- |° 
| 


M 


ай... 


descends from a treet; 
by the 
slimy threa 
hardens on contact 
with the air, 


Lesson). 
б 


Therefore the body 
must be coiled. 

Because the animal 
grows rapidly on 
one side and not 
on the other, or 
only very little. 


The snail has no 

bones. 

The wavelike motion 
of the ‘foot’ and 
the muscular con- 
traction of the 
disc, givethe snail 

eits well-known 
gliding motion, 


„ 


The horns are hol- 
low and a muscle 
runs up the 
By a contra 
of this muscle the | 
eye cam be with- 


drawn within the T 


horn. Illustrate 
by drawing the tip 
of a glove finger | 
,down'from the in- | 
side, or by draw- 
ing in the foot of 
a sock in a similar 
way, 


IXrkRENCHS 


The head can be 
withdrawn with- 


| _ in the shell. 
Р 


This power of with- 
drawing thohead, 
horns, and eyes is 
а means of protec- 
tion to the snail. 
The eyes bein 
placed at (һе еш 
of the feelers en- 
ables the snail 
to see in all 
directions. 


г>“ 


2 "B 2 
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EI 
P Fic. 191. —Diagram of the head ofa snail, 7, nerves ; 24, muscles; £, fee'ers. 
REMARKS | mies 
p e Do Mic 
c = 
eS mere e > e 
өз». 1. Point out the mouth and examine | ы 
Ы it; the jawsare horny. ^ |5 Q 
2---- -—— J[L——————— 
2. Describe the (опт It is | Thesrough feeling is | The  tonguo is 
rough and, ribbon-li and is| dueto teeth, of, formed for boring 
fa§tened © some gristle by, which the snail and rasping its 
muscles. The tongue grows | has 14,1 The ^ vegetable food. 
forward as the teeth are worn slug has over The muscles fast- 
out. Illustrate the action of the 26,000. ened to the gristle 
teeth by a or file on a bit | also enable it to 
of sole-leather or wood. act as a lapping 
А 2 organ, | 
" % . | [Compare with the 
e ^ lapping of a dog or 
"v . ы e cat. | 
The growing for- 
wardofthetongue 
> ә e keeps it always in 
A working order. 
DA ML e ea EE. -——————— 
‚ Tell the cfass that the snail has a | The nervous system As with us, the 
5 ну digestive canal, and ner- isintheformofa| heart pamps the 
ring round the blood all over the 


I a % fors end of the| body. 
digestive canal. 
s >. 


mantle 


Fic. 192.—Snail dissected. cof, collar; ән, mouth. о 
^ о 


WINTER QUARTERS. 


‘Pre snail sleeps through the winter, (Ask class А name other winter sleepers.) 
As soon as the autumn days get cold ii ires to a crack іп an old wall л 
thatched roof, beneath the roots of a tree, or some other snug and warm position. 
It then forms a sort of skin over the opéning of its shell—sometimes two or three 
skins, ог screens, (This is done for protection and warmth.) lt alwajs le: little 
opening in the skin. (For ай. Why want гі?) А snail that has retired for the 
winter may be speedily brought back to activity by being placed near a fire, It 
has the power of growing again any damaged or missing part. 


B.B. SUMMARY. е 
Rapidly recapitulate both lessons-for these facis, e d 
1. The snail lives in a shell. 
2. Its body has no bones and is coiled, - 
3. The part of the body inside the shel) is covered with a'mantle.' 
4. It moves with a gliding motion. 
5. It can see and feel. Ч 
6. Its tongue is formed for boring and rasping. 


^ ‘ 


Drawing and composition to follow. 
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е 
ТНЕ EARTHWORM (First Lesson). 
е 
2 д 9 ^ 
Things гецшігей.-1%%0 specimen worms; а worm already «dissected ; a 
large box of loose mould (the mould in the box should be kept moist) ; 


2 а pencil sharp at one end ; а dead worm ; a bowl of water and a lens ; 
va shtirp penknife. D 
à ө 
PERI í 220 ыга - I'M ——- A 
OBSERVATIONS AND EXPERIMENT: L o REMARKS INFERENCES 


SHAPE. „ 

e 

1, Show a specimen worm; it is [he worm тау Its shape adapts it 
long, tapering frof the middle reach a foot in, to burrow and to 
forwards, with slight bulge in) length. 9 © live underground, 


the front ра | 


orepointed | Uf any noise is mode The pointed end 
atch itsmove- | а worm af once) must be the head. 
dives back into its 


2, Note that one end i: 
than the other. v 
ments „ it always travels with 


ә this pointed end first. hole. "This might Ы 

n : p be tested on some --- 

QU є the absence of limbs. suitable evening Theabsence of limbs 

3p Note Ше absence of limbs. тане cR “ie favourable to 
themselves. burrowing. 

The worms keep к —— = 


_tndergrnd durs Tt in to the pointed 
a kox, If they dig, ask Gus ы | at night if you ыр SEDE 
note that they dig with ths pend. | Produce a light owes its digging 

they at once dis- power LIES i 


ты e 4. Place worms on the mouldoin the 
| 
| 
| 


. Compress sóme mould into as) appear. 
= ране mass, and let some of the 9 Thee ma Mone. 
children insert the pencilintoit; | — sense of smell, for 
first the sharp end, then the | they manage to 
blunt end, The shard end goes | distinguish their 
in the caster. | favourite food and 
ж” ° to show-a differ- ТБ Ss тз эсе 
7 6. Show the mouth fist beneath the | ence between red ere are no special 
head. 1 attextion to the | and green Саз 5 nse organs, but 
jous live specimens ; the hd | bageo 2, к, Cat 
is all the while moving about. Their sensiliveness (де e ae! 907 
Note the adsence of nose, сагъ, to motion is util- punds ; 
А " o sed by men who | (4) Can evidently 
A eee Жуз У полиз to| smell; 
‚| fsh wit. Тһе © Is very sensitive 
` ° теп stick a spade ARETE na 
к in the ground and dne Us ave 
1 | the worms im- d: ense of 
} d mediately come to EA ;and 
К the surface. (e) Is shy of light. 
‘| SS ы ЕЕЕ 
ndi 
EE R? о 
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REMARKS 


OBSERVATIONS AND EXPERIMENTS 
RINGS. 
5 ык 3 = [3 
„т. Show the specimen worms, and The total number of ° 
let the class note that tlie body rings is oyer 120; A 
6 


is built up of a large number of 
rings. { 

2. Note that the frent rings are 
much larger and fuller than 
the hind ones. 


< “ 

е | From what has been 
said of the worm 
regaining lost 
parts it might be 
inferred that you 
may cut a worm 
ә to pieces and that 
flat and porous | F'G. 193.—4 worm's hooks. each of its parts: 
is’ capable of an 
5 о independent ex- 
4. Wash a worm іп bowl ofwater, The class should! pistence. This is 
lay it on its back, and put a lens note that the} not strictly true. 
over it. Note some very small bristles are all on Cut а eworm in 
hooks ог bristles, eight for each the under part оѓ! halves, and the 
ring, there being fourdoublerows. ^ the worm. From . hinder part soo- 
ый г the presence ог. dies, although the 

„ Let the children move the fingers these little hooks! front epart will. 


e 


3. Count down to the fourteenth 
or sixteenth ring. There 2228 
is а fleshy swelling, convex NO A 
above 
below. 


£ 


5 д 
alongethe worm's body from the | tbe worm may be robably live and 
tail n the head ; the Bases cin] said to be bristle- Its wound heal | 
be felt. e footed. Again, if you cut 
= — 2 2— |Its power of гераіп- away the first few 

6. Сша longitudinal section ofsthe | ing lost parts іѕ segments, that 
dead worm and show that the | very remarkable. ortion will soon 
*ody is divided by cross partitions | Aworm isnotonly ie, and the larger 
into segments which correspond able tọ survive and — remaining 
to the external rings. the removal of part will recover 


В Е — ‘© theforepart ofthe. and live, 
body, including the brain, mouth, &c., but in less than two [These facts are to be 
months has been known to Rave completelyc*placed them. — toldtothechildren. | 


Drawing and composition to follow. 


THE EARTHWORM (Srconp Lesson). 


OnsERVATIONS ARD ЕхрекімЕктҙ | REMARKS ТІ INFERENCES 
o з= к= 

LOCOMOTION. А D 
1. Ask Children to note that all the ° It moves, burrows, 
bristles point backwards. Ф and digs by the 
aid of`its bristles. 
The bristles prevent 
«the worm from 
slipping outofthe 

opening it digs. 


=— E =e у 
6 


о 


е ” 
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| OnssERVASIONS AND ЕЁ | REMARKS | 


PERIME 


194 on В.В. to show The circular muscles | 
are connected | 
with the bristles. | ———————— — 
The worm con- The slime ‘ceeps tht 
Al tracts these mus- | body moist and 
j * slimy. The slime is continually | cles, sticks <5) во due. the 
issuing from the pores of its skin. bristles "like pins; mould from cling- 
| against = the. ing to it. 
| ground, and so tS же. 
>. P TED EE Place а tracting апа 
* 4, (Tell. this experiment) Place а > Crue eri "d From 4 we see that 
a © огт in some dust or in a wam | Ханеня 2c the slime is neces- 
sun on a dry surface. The worm body parts of WS gary to its exist- 
urs бау, thus moves ence. The dust 
soon dies. i e surface 3 + 
` a along the surface stops the action 
% ofthe ground. | of the pores of the 
| skin, or the sun 
causes the slime 
to evaporate too 


| 2. Draw fig. 

' the layer of circular muscles. 
‘rors XA 

ake a live worm and elet the 

children feel it. It is moist or 


ў 
| quickly. 
Son the dam Summing up, we 
. Keep the worms? on the damp 4 h 
ОИ If any begin to dig ask з xow вее that 
| class to note the NE | ^ aU puel is 
| and lengthenings of the body. | 155 the Е 
N^ 2 2 ead; 
5 | 2. By the slime ; 
| о | 3. By its habit of 
n о shovelling е 
| earth into its body 
| % means of its lip; 
| 4. By the bent-back 
hooks. 


204 


OBSERVATIONS AND Е; 
FOOD. 


sharp penknife 
open its mouth. 
teeth. 


аа pin lay 
Feel for the 


vi 


2. Lettheclass feel the worms again; 
the body is soft. Take upa 
worm and gently stretch the 
body sz it stretches easily. 


з. Take the dissected worm arf | 
point out the wide digestize 


EMI 
tube. (A flat-bottomed, shallow н 
ciessel should be used, ‘The bot- 
tom should Decoated with a little ES 
parafin wax so as to enable the 
pins to stick. KiE m 


should then be poured into the 


A little water 
dish, the worm should bescare- | 


lypinnedout,) Note | 


ird or stomach is 
about eighteen segments be- 
hind the mouth. | 


MiG. 196.— c, м, digestive 
apparatus, 


4. Takea live worm and point out \ They 

that the long digestive portión | 
of the body is covered with |^ 
yellow cells, which are well 
known to all who have stuck a 


ie » grasping leaves 


S 1 
Из mouth. It wil 


i 5 move fai b 
fishing-hook through it. |. stones Song пке 

7 m them to 
5. The worm is very active at night, burfow. "protect its 


i ү. Italso drags 
eaves into its burrow, 
and seizes them in a 


when it keeps its tail fixed in 

the mouth of its hole whilst it 

feels around for food. The, way das : 4. 
er of worm-casts show | thien, fest tO carry 


ACER | 


o Stomach, 
^ _ grind up its food. 
522 [Compareevi th birds, ] 


| From2 we infer that 


Ог stones by the aid of ^T 
1 


Ifthereareno teeth, 


then how does the 
worm grind up its 
16047 It carries 
little stones in its 
which 


its body, ұры E 
enty, o 

Which is fasst 
able toits digging, 


а | Tell the following 


facts :— 


The worm feeds on 


earth, dead leaves, 
stalks of plants, 
carrots, «celery, 
onion, horserad- 
ish, and animal 
matter, 9 


|In dry weather it 


digs deep down 
tilt it conse to 
moist earth, It is 
Such a powerful 
digger that it can 


deven make its way 


through a hard 
gravel walk, 
ts food is moistened 
by a kind of slime, 
тоша up by the 
‘ttle stones in its 
muscular stom- 
ach, digested: in 
the intestines, 
and what is then 
left is thrown up 
9n the ground as 
‘ Worm-casts." 


is favour-^ 


| 


"di 


2 
In PES STANDARD ПГ adis 


EL 


‘ITS USES. - 


Worms are probably the most useful of all animals. They plough the ground 
and fertilfse it." Hence they are great promoters of vegetation, for their digging 
opens the way for the raipdrops, for air, and for the rootlets of plants They thus 
help to drain thesoil: ‘They gfiné up the soil in their stomachs and liberate the 
elements. They probably help more than anything else to form vegetable mould, 
for they are ince-santly drawing leaves, stalks, straw, and twigs into the ground, 
It ns been shown that on an average. there are probably 53. worms in an acre 
of garden, and that ten sons of soil annually pass through théir bodies, and that 
they bring up soil to the depth of three inches in fifteen years. They also probably 
provide new soils for hills and slopes, where the rain is often washing them away. 
‘The ‘worm-casts ` fogm a splendid manere, and they are the salvation of pasture 
lands, for they bring up soil from below, as has been shown, to a relatively 


enormous extent, 


E a Drawing and composition to follow 


^ 
a 


THE SPÍDER (Compared with the Bee). 
(First Lesson.) 


Things required.— Specimens of the garden spider and the bee pinned out 
on corks a spiders shin previously prepared ; lens; a dissected spider ; 
some threads and spokes pf a spider's web. 


* e OUTDOOR WORK.—In опе of the school rambles th--attention of the children 
could easily be directed to the examination of the spider's web, and to the work 
of the bees on the various flowers. Any hives іп һе neighbourhood might also be 
visited. 

^ 


CLASSROOM WORK. - 


INFERENCES 


OBSERYATIONSAND EXPERIMENTS | 


SHAPE. 
z = = 


. Hand round specimens of the | 
r Hi 205 


| 
| The bee is an insect, 
and therefore the 


ider for exarmjtiation, T ) à 
БІНЕ that the Zody.consists of » Spider, which is 
поо parts; the head and ches afferently con- 
forming the front part, and CEDE isnot an 

c elly the hind i Я 
the abdomen or belly The class should 


part. The two parts are 


joined by a narrow neck. 1 notice that no- 


thing is said about 
touch, smell, or 
hearing, the in- 


5 > 
i f 
Next hand round specimens О ference being that 
2 0 а е 
the dee, and zat urs р А шш eee these organs seem. 
ists of //722 > Fr rg7.— The spider's 5 
body consis! Ex | to be lacking. 


head, chest, and abdomen. 


E ^ 


OBJE 


CT LESSONS 


ATIONS AND EXPERIMENTS 


я 3 
REMARKS 
| 


ENCES? 


з. The spider's siz is soft and 
leathery. The bee's is hard. 


o 


The spiders skin is 


tervals during life, 
The hind part of бе 
spider Contain the 
digestive organs as 
well as the spin- 
nerets, 
E 


cast at irregular in-| 


. 


4. Point ош the spixnerets and 
note the ye//ox! cross on the 
lowest part of the back. 


5. Note that the ées body is 
divided into In the 
р segments are 
inguishable. 


6. The eves are in the front 
segment, and that they are 
generally arranged in two 


| The entire body of the 
Spicer consists of 
twenty segments, 
the first six of which 
form the hegd. 


The female spider is 
lasger and бегсрг 
than the male, 7 

^ 


| The eyes are never 


f 


" 


А soft skin is neces- 
Sary foran animal 
iving on such a 
delicate structure 
ds а web. 


" 


The two rows of 
eyes enable the 
spider to see in all 


rows. This will be seen by sary), Тһе eyes directions at once. 
the жа of a lens. look like @ small 
rs bright specks, 2 
----------- —ees-—— = 2n n duree. JU 
7. The eyes are protected by °a Hence no necessity 
horny transparent substance for eyelids, 


LEGS. 


are four pairs. Note that the | 
legs are very long, anfl that 
the first and second pairs are 
longer than the others, і 


o n 
т. Count the spider's /egs; there Ап ins 


ect always has 
three pairs of legs. 
а 


As the spider and 
the bee © differ 
both in the forma- 
tion end number 
of their legs, the 
inference again is 
that the spider is 
not an insect. 


° the Jong legs are re- 
e quired for Speed 
to capture its 
1 prey. 
| ° 
P ° 
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D E PERIMENTS REMARKS 


t a xe SS | E 
2. Put the lens over one of the | When spinning, the| The spinning is re- 
degs;,it is made up of seven thread passes be-| gulated by these 
pieces. Look at the ends of | tween the twa hind| combs, 
the legs and note thg formid- legs. 
able looking claws. 9 Note 
that the hind claws are made 


2 like a pair of combs. 
. . 
о 
"A 
^ ej 
> Examine the bee's /egs, "and | 
note that there are three pairs, 
with five pieces in each and, ч 
lo claws at the end, е 
» 
. 
Fic, 199.—Jaws of garden spider. 
і d = Ей ож қ, 
4 E ae ы = 
JAWS. А 
еереер Ты 
19 Sketch jaws, and note that each ' Down cache jaw is a | The jaws are modi- 
jaw consists of two pieces, the tube which leads to | fied feelers, and 
outer of which is made like a the poison bag. The | are the spider's 
claw and can be folded back oison is harmless| chief weapo^ of 
L p 
f - into agroove, Illustrate Witha 40 us, attack. 
. rocket knife. ° Thepoisonbenumbs, 
о and then poisons 


the insects. 


mine the head of the Zee; | 
here are two horns or feclers, | 


BREATHING. 


т. ТІ he Tittle Tung? sacs open ch sac consists of n | The blood-vessels of 
* "on the under surface of the ^ infolding "of the е lungs branch 

body towards the Tront. Note | skin, in which there, Out оп these 

E that they are two or four are a number of flat paten аша so the 

- e іп number, and each opgns plates with their flat lood is brought 
on the surface of the bell." | surfaces placed 10- | close to the air 

4 gether hkethe leaves to be purified 

offa book. Some! through their 
| * ° spiders have air) very tl in walls. 


tubes also. 


OE M opi 


Drawing and composition to follow. à 
E 
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THE SPIDER (Com 


(SEcowp Lesson.) 


OBSERVATIONS AND EXPERIMENTS 


OBJECT LESSONS _ to 
pared with the Bee). 


REMARKS. 


о 


SPINNERETS 


o 
т. The spinnerets are cone- | | The spinnerets are the 
shaped and уаіу in num- , most distinctive fea- 
ber according to the tures of spidersas a 
specimen, from four to class. ‹ 
eight. The bee has zo j 
spinnerets. 
2. There is a large number The web of the garden 
of holes in each spinpe- ` Spider is more often 
ret. e : » destroyed than that [ 
| EtG. 200.—Spinnerets of the of the honse spider; 
| garden spider. hence it would be 
MEC I ERE eS ЭБС _ 1 FE HEelanacs,, Necessary to rebuild 
3. The silk glands are connected Thesesilk glands it quick! ly. It also 
with the spinnerets, filled with a stic! covers ajarger area, 
| fluid of a pal о 
1 | yellowish colour, 
p Which hardens on oe ( 
- | contact with the | 9 
| air. Compare | | 
© jį with the sZug. | 
S В 249 WERL < 
4. Describe the process of spinning. Whefi a pines begins to spin it contracts g 
these glands, and so forces the sticky (їй into the spinnerets, ° It then 
touches the surface of some fixed бойу with the tip of а spinnerct, and leaves a 
tiny drop of the silk fluid on it. Then it moves away quickly, drawing the 
thread out as it goes. “his. thread һаг п at once оп coming in contact with 
the air, At the same time the silk is forced through all thelittle holes, so that 
hundreds of delicate threads are formed, The comb-like claws on the hind 
feet press the strands together, as they are spun out, and so the complete 
thread is finished. The spinnerets are also used to make a stout thread to 
descend from heights, as in the slug, s Cx 
5. They are also used to.capture prey ; BOUES ù 


in a web, if if, is small, wefk, or ha: 
body with one of its 5рїппегеї< seiz 
and round, and at the sa 


t and lets th 
eats. 

* Note the suitability of this special act. 
quickly ; hence the band and not the thread, 


vegetable food 


е! 


The victim requires 10 be bound 
% 


'ъ 
| 
| 


: j 
€» STANDARD 77 20: 
` o o 309, 
The way in which the spider gets its food shows it to be sly, craf i 
y y, crafty, bold, active, 
savage, and gre&dy. | Its boldness and savagery are shown B; the vay T Which d 
will attack larger insécts than itself; its craft in letting bees and wasps alone. 


OBSERVATIONS AND EXPERIMENTS; REMARKS | INFE 5 
ғ e LU = 29, > 
WEB. 
a @ 


т. From the outdosr work the 
children will have noticed that | 
the web of the common garden | 
spider— 


(a) Is circular. ° 
- ә 


(2) 15 паде of two different | The examination of 


Ұ kinds of thread. е | thethreadsshould 
(с) Isa spiral built on а frame- be dere with the у 
рЫ! work of rays or spokes. aid of a lens. 
Some threads and 
spokes ” should D 
Һаус been brough: 
9 | in for classroom 
қ work. 
| 
sThe spifal thread is more $ x The elastic nature of 
(0 ainsi than the spokes, 5 | the threads is neces- 
but the spokes are the sary to enable the 
thicker. web—the great bulk 


s are studded all Comparethe spokes | of whichis composed 
beads of a with the spokesof ^ ofthreads—to with- 
| awheel. Thereis stand the weather 

one of these little. (rain, wind, ес.) 

beads at every and to resist the 

point where the struggles of the 


The spoke: 
(2) ane with little 
sticky nature. > 

о 


. > қ spiral crosses the. spider's victims. 
ШҚ TE diagram of a web оп spokes. | рук a tucker 
ketch 5 g, building it up line'by | en ey form 
Ше, апа explaining ав you? | | | tlie whole web. acct 
o. Put in the outer line: therefore requir 
the spiral. е 
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OBSERVATIONS AND EXPERIMENTS, REMARKS 


IxrERÉNCES 
3. The sticky globules, like the | They have to be fre- 
sticky thread, harden on con- | quently — renewed 
tact with the air, and there- (once in twenty-four 
fore cease to be sticky. E | hours). 


А [It is not yet known 
how it is that the 
Spider places these 

beads so regularly ; 

5 nor how it is that it 

can run about over the 

web without being 


СЕ | bothered by the thou- И 
sands Of sticky . 
points. | 

2 788: — 


4. The spider builds its web as follows :—' First it applies its spinnerets to a stem, 
and then walks away, leaving a fing thread behind it. A few paces off the e 
tightened thread is fastened to another object, and thca another line is formed. 5 
In this manner (ме creature continues to work appareniy in a very irregular | 


and aimless fashion, till it hzs stretched a number of threads from опе project- 
ing object to another, covering a wide area, but leaving a central Space quite 
devoid of threads. 


EA "The spider then decides or," 
its are 
The 


> 


watch for its prey, and where, by me; 
the vibrations of the wel 
For its winter quarters it'weaves a den of nest, to which it retires and slee] S 
until the spring. a р: 
lts eggs are not deposited in the web, but 
place, and the egy-days may often be foun 


, it can feel 


are put carefully 


bark of the trees. don walls, fences, or under the loose 
THE SPIDER AND THE BEE. COMPARED ( 
(THIRD Lesson.) 4 Ч 


SPIDER | 


1. The body is divided into £e farts; | The is 
the head and chest being united | the ho? (al 
into one part, and the belly forming | deus 
the other. 

2. Тһе segments are ло? distinguishable. 


ided into three farts; 
est, and the abdomen. 


| The segments are distinguishable 


У » STANDARD III 


^ 211 
\ . o AFER J _ 
. ә 4 SPIDER | INSECT (BEE) 
е- "PIU m x | е е 
3. There are eight /egs, with seven pieces | There are s legs, with five pieces in 


in each, 


and claws at the end. each, and claws а 
Four eings, 
5. There are eight eyes AUT from oneto There are thousands of 


the end. 


eyes, and they 


eight) at mest, and&kese are simple. are compound. 
6. No horns (feelers), but strong jaws Two horns, 

instead, 
7e Nachanges of form. Three changes of form. 
8. Feeds oa animal fqod. Feeds оп т 


getable food. 
No poison jaws, but some have Stings 
instead. 
10. Skin soft and 4athery, and cast at Skin hard, ‘xcept between the seg- 
irregular intervals during life. ments, Cast only in the larval stage. 
11. The breathing apparatus consists of The breathing а 


ng apparatus consists of 
little sacs opening on the under sur- tubes running through the body. 


9. Poison jaws, 


° face of the body towards the front. | 
A few havetair tubes also. | 
èl 

° - = 


* е с 
This comparison entitles us to say that the spider is not an insect. 
е 


Drawing and composition to follow. 


© 
ESSON) 


е 
THE ВБЕАК5ОБЕ BIRDS (Finsr L 
te “ 
*Things required.— 74e head, beak or Ф о the duck, fowl, parrot, and 
Sparrow ; goatsucker and Firon also (Розе); a lens: a gizzard ; 
Żictures of the heron (waders) elass. ^ 


4 Оотроок WoRK.—A visit Should be paid to some ducks to watch thei 
of feeding; fowls and sparroWs come under daily observation, A 
museum or Zoological Gardens will most probably be necessary to see the goat- 
sucker and hepon, ket parrot might be borr owed for the lesson ; failing this, a 
museum must be visited as for the foütsuckes and heron, 


CLASSROOM Work. 


habit 
toa 


OBSERVATIONS 


DUCK. %? 
5 ғ 
° & 3 
те ine the dick 
1. Let class examine the dück's | AN illi i 
bill. "Note that it is a long, cont Serra 
broad, flat bill. A soft bill for mud, 
е А broad flat bill for 
| shovelling, 
° | 
= - - s —— - 
6 


ERIMENTS' 


With the aid of a sharp knife 
lay back the upper part of the 


OBJECT LESSONS © 


REMARKS 


Large nerves go to 


these cross plates, 


b 


A sènsitive bill ‘for 
feelin, У 


4“ 
beak (upper mandible), айй | which act as sensi- | 3 
show the cross plates and the tive grasping suo 5 
fring. Use a magnifying faces 
glass. 
4 = am A AAE 
3. Let them feel the bill; it is From the fact that 
soft. the bill is soft 
o o and supplied with 
eS touch nerves, it 
differs from every 
o other class of beak. 


nine the tongue and each | 


"These*lat bills dependo The comb-like ar- 


this 


side of the bill: both are on sense of,  Yangement is for 
fringed like a comb. s touch,fortheyscoop __ straining, 
^| up their food from| The muddy water 
the mud. runs out at the 
sides of the bill, © 
strained through. 
the comb-hke ar- o 1 
7 5 rangement, whilst | 
s i the insects and... o, 
ie the grubsare Кер 3 
al in the mouth. | 
е e | 
l ° о ° | 
i. Examine the fowl's beak. Note ` It does not have to 
that it is only of moderate | горе in the mud | 
length. P ike the duck. 
Ж ЕК е ра ; It has to pick its | 
2. el it ; it is hard and horny. food off tha scd M 
ground. J 1 
r 12 "Mene the fowl 
. Look into the fowl's mouth; Fi ce L е fow! 
2 there are no tesih. | 16. psu of М ко: chew its 
ЯН ІЗІ 2 Е 4 o жоллары же ° % 
, Show the gizzard. Note its From time to time the | The izzard 8 
P SHORE muscles and hard fowl swallows small | Nis) mill. м“ " 
ridges. The food passes | stones. Bytheaction [7 
through this gizzard before it | of these stones, the Ы y 


reaches the stomach. 


Strong muscles, and 
the hard ridges, the 
food is thoroughly 
ground up. 
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s ° 
à e 
e 
E 
J o f 
СУ 
° 
ә ux 9-4 
фс. 204.—5, crop; С, glandular stomach ; €, gizzard. 
o 
- = — z == 
о OBSERVATIONS AND Ex PERIMENTS| REMARKS INFERENCES 
! — 2. 
* PARROT. 
J mac 4X. .., 
.., r. Note that the beak if 4 “ The beak is 
^» 7:4)” hooked and powerful. 15. used іш 
а climbing. 
——— = —: = 
2. Note that the hooked " 
е tupper part of the beak 
hangs a long way over 
the lower part, and | 
that bot parts are 
movable: Fic. 205.— Skull of parrot, showing 
. the hooked beak. 
) 3 Note the lowerpartofthebeak; Ву its peculiar move- The stone crushing 
" “it is very short, strong, and ment a; st the machines used in 
; deep. D upper part it can reparing stones 
1 2 crush а nut. or the road are 
| 4 » -made on the same 
| s 3 о principle as the 
l jaws of the parrot, 
б С E L——— 2— — LU ue ——— MÀ 
SPARROW. t қ 
ceca 7 | Sketch the beak on Besidi m. 
how the beak of the common house ides insects, these 
5 sparrow, and note that it is! the B.B. | birds feed оп 
large and conicel. | grain ; hence the 
ill is suited to 
Я break the seeds, 
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THE BEAKS OF BIRDS (5 


QRSERVATIONS AND EXPERIMESTS | REMARKS | IxfEnENÉES 
7 е 9 
GOATSUCKER. Eo ? 7 
iR ne beak of the goat- Or sketch on B.B. For this reas they 
7 aes Note that the mouth This bird is also are called hoy n- 
can be opened to an enormous known as the fern jawed. 
extent, in this case even be- | owl, eI. owl Itis called the night- 
а the eyes, jar owl, spinner, ат, because when 
Banos and raght-jar. Perched it usually 
| Sits with its head 
- lower than its tail 
and utters a jar-o 
ring note, 
tis called ће spinner, 
begause its long- 
drawn note was 
| thought to resemble 
the sound of the 
spinning wheel, e 
° E 
ё. © 
ET 
5 
о 
206,—The goatsucker. 
=e = | $s? 
It is a Solitagy bird, | This arrangement o 
men would show the being generally | makes its mouth a 
the mouth to be covered with alone, has a pe-|  sticky,bristlydeath- 


a sticky substance. culiar 


3. Look along the edge of the 


upper beak on either side; dme unless 
there is a row of bristles turned о isturbed. 


downwards. p aie 


Si 
martins. 


4. It fies with its mouth open and 
feeds on flying insects, such аё 
cockchafers, gngts, moths, с. Ф 

5. The open mouth gives a whir- 
ring noise when tlying. 


the 


gots. e 


6. It comes in the spring and goes 
in the autumn, Note that in- 
sects come out in the spring | 

and disappear in the autumn. | 
Ф: 


wheeling 
B * flight, And is sel- 
dom seen in the 


ther birds of this 
d the 
ifts, swallows, 


‘This bird wag called | 
goatsucker 
from a silly belief | - 
that it used tassuck 
the milk from the 


trap for insects, 
[Illustrate with a piece 
of fly paper.) 


|Қ feeds on these 
sinsects it must be a 
| night ыга, * 


This noise arises fron® 
the resistance of the 
nir against the 
mouth. | a 


It is onl: 
ifs foo 


here whilst 
is to be had, 


OON 


STANDARD. II 


2 
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INFERENCES 


1 Shot a heron's bill оз sketch on 
B. B.; itis along, pointed, ex- 
ceedingly sharp, powerful beak. 


| е 


. 
} ° Fic. 207.—Bill of the common heron. i 
Е ----- а = $$$ 
s 2. Show the pictuf?s of some birds © | Long legs, long necks, 
of this class, and call atten- { i d and long bills often 
tien 4o the long bills, long | ^ s о together, The 
necks, and long legs. | ength of the bill 
NES and the neck gene- 
E rally bear some pro- 
д 2 portion to the legs. 
Var ©з. Note that the beak сап open | 9 Hence it must be 
very widely, as far back as the strong on the wing 
eyes. and have a long, 
E wide-opening ЫП 
Я ^ . to strike a fish with 
o LS certainty 
| | ..——- —— 
4. It feeds ou fish, frogs, snails, 4 When | fishing it | 
eels, toads, newts, «с. stand; quiet; pa- 
tient, motionless, 


in the shallow 

| water; a fish is| 

struck and swal- | 
lowed in a second. 

In time of frost it can exist for а lon 
time on a very small quantity of food 
but when’ food is plen'iful it gorges itself 
repeatedly. It is calculated that one 
heron will destroy 15,002 carp in half-a- 
year. 


5. It isa clover fisher and takes its 
prey by wading or by diving. 
‘The bill is aimed with great 
accuracy, and it always seems 
to strike the eye first. 


It does its diving To strike in t Я 
suddenly fromthe swiftly a TEn id 

, ай, where it rests, pointed bill $ i 

on its wings. quired, Es. 
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OBSERVATIONS 2 


3 When pursued it often dis- 
gorges its food. 


{р EXPERIMENTS| 


| 


OBJECT LESSONS 


EY 


REMARKS 
| 


To meke itself lighter 
з во that it.can go 
faster’ "d 


7. Although so big a bird, and oue: birds ‘of this f 


armed with a powerful beak, it 
will fly from the smallest of 
the falcon tribe, though а good 
fighter when driven to bay. 


class are àifferns, | 
storks, adjutants. 


Drawing and compvsition to follow, 


THE FEET OF BIRDS (First Lesson), 
Things required.—Specimen feet of 


у Swift, owl, 


wie duck, fowl, parrot ; 
picture of the ostrich, and heron (specimen feet of буаз Фу the same class 
will ао); picturef duck® fowls leg, анд a razor. 
o . o* 
OUTDOOR WORK.—A visit to some local zoological gardens will be nec sary 
to see the ostrich, heron, and owl. If there are no local pet parrots able 000% 
they must be looked for there also. The duck and the fowl ar si 
daily observation. Failing the opportunity to sce the live anima 
natural hist. ry museum should be paid. 
CLASSROOM Work. * Qe ос) 
< = — MEUS АЙ >: 2% - ы 2 
OBSERVATIONS AND EXPERIM REMARKS INFERENCES 
DJCK. d ^ 
i ^ e | 
| \ 
' 
А “ һ | 
1.,Show a duck's foot. The oes The foot is like a 
are joined by a thin skin (web- peel and ів 2 
footed). formed for swim- 
ming, 
A i ) = 
Ft. 208.—A duck's foot. | 4-7 [ 
2. Show the picture of a duck.| Compare АҺ the! The position of the К 
Note that its short, strong | fish's tail, the frog's! legs, though bad 
legs are placed far back on | legs, the tadpoles| for walking, iso а, 
the body. tail, Xe. favourable | for 
| swimming. 
| The power in each 
| case is'placed at — | 
| the end of the | 
| kody; hence this [ 
| isthe best position | 


fors 


“ 
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OBSERVATIONS AND EXPERIMENTS 
| 


TOWL. А 


REMARKS 


| INFERENCES 


- legs are strong, and thg three 
front toes are a little joined, 
and have stout, blunt claws, 

o the gna toe being raised 

above the level of thg others. 


a те В 2-45 
т, Show а fowl's foot. Notethat the | Young chicks begin to 


scratch the ground 
soon after they are 
born. ‘Their food 
consists of grubs, 
grain, and seed, 


e 


2. Show the foot of the male bird. 

4 The toes are short and К, 

* and the ankle bone bears a 

spur. The cláw on the middle 
toe is the largest. 


The foot is formed 
for scratching up 
the ground. 

| The nature of their 

food shows the 

ecessity for 
scratching. 


The spur is used 
against foes and 
rivals. 


|o 
А Fic. 209.—A kèn’s foot. 
) КҮНЕ 59 SS аа. DOMI 
7 SPARROW. , 
; Zr UE = Е 
1. Show the foot of a sparrow. | Insome birds theinner | They ca.. easily 
Note that there are three toes toe may be turned | ‘asp а twig ога 
ite s in front and one behind. either backwards or ranch. 
| forwards. 
This is the largest class 
i of birds, and in- t 
" cludes most of the 
| Lirds best known to 
[| 4 the children. 
Y Ж 
^ 2. Takna fowl's leg (or the leg of ‘This tendon and "When the bird sits 
1 any perching bird), and with muscle prrangement | down (perches) its. 
a razor or a sharp knife cut is made for perching. joints are bent 
{ a through the skin at the ankle | Near the surface on Y the weight 
M^ joint. Break the t with the front part of e | of its body; the 
ў the blade of a penknife, апа | ¢high there isa slen- cord or tendon 
the tendon will beseen. Give | der little muscle, is stretched or 
4 it a sharp pull, спа it will which starts from | pulled, and the 
› break where it сфитепсев on | the front ofthe lower | toes are made to 
the muscle of the taigh; then | part of tre body, grasp. 
draw it out, hold tke foot with passes deon the front 4 


one hand, and pull the tendon 
with the other; the toes clese 
as if grasping. 


of the thigh, winds round to the back of the 
knee, and then runs by a tendon into a 
muscle used for bending the longest toe. "This 
is at the k part of the leg, and is kept 
in its place by a muscular ring, It then 
passes down behind the leg bone, and finds 
its way through another muscular ring, and 
so finds its way along the back of the ankle 
bone to where the toes join, where it divides 
and runs as /if¢/e cords under the toes, 
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OBSERVATIONS AND ÉXPERIME? 


them with the size and weight 
of the body. Note that?the 
legs are slender, the toes are 
slender and easily bent, and 
of moderate length. 


OBJECT LESSONS” 


9 


о 


о 


з. Examine the-legs and contrast They spend most of The legs seem too 


their lives hopping дак tœ support 


and perching onthe. the body; hence 
igs and branghes | these birds cannot 
eS. о Yun, they can only 


hop and perch 


4. Note also that the claws are 
long, slender, pointed, sharp, 
and slightly curved. 


5. Birds of this class sleep perch- 
ing. 


д 
Тһе  claws аге 
formed to assist 

( the perching 


habits of these 
birds. 

| - ж 
The bird cannot 
fall, for the very 
о асб of perching 
makes its toes 
clasp the branch. 


Fic. 230.—A percher's | 
°С foot. | 


THE FEET OF BIRDS (Srcowp LrssON). 


OBSERVATIONS AND ЕХ 


OWL. 5? 
= — -“- 
r Snow the foot and leg of an 
owl, and note that its /egs are 
short, stout, and strong. 


o 
DII 


Or sketch on В.В. | The strong legs ате 


fig. 211. necessary both for 
о | attacking.ite preye 

| and for defence. If 

attacked the owl 

е flings itself on its 


back and kicks so 
fiercely as to beat 
off any ordinary foe. 


txamine the Zes. 
our ; three before and one be- 
hind. Note the strong, curved, 
and sharply pointed claws.o 


oO 


о 


3. Show that the outer toe сап be 
turned either backwards or 
forwards. 


| 


There аге The owl can push Тһе claws are suited 


forward or draw to the capture of 
back its claws like “prey and for defence, 
thecat. They are | 

splendid» mousers 
—better than cats. 


The foot thus becomes 

| like a hand for 

| grasping or.ciimb- 
Ang M 


4. Note that the feet аге feathered 
in the form of hairs. 


| А night bird; hence 
warm protection 
even for feet. 


о 


с; z Р 
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è 
1 E 
LI 
t Q 
` 
| Ue. di Lez and foot of parrot. 
REMARKS, % о NCES 
pon 5. © 
; lt Small prey is swal- 
“ = lowed whole, but | 
' = larger prey is first 
; e 4 torn with theclaws 
о and beak. | o 
=—=#——=— = 
$2 “o o 
Жылы = к= o = 
т. Show the leg and foot of the Or sketch бп В.В. Its short strong legs , б 
parrot; the éeg is short and fig. 212. o , аге adapte to 
strong-looking. | climbing. © 
i e а E M nts ss Lii 
А Әз, Lóokeat the foes; there are |The arrangement of 
four : two in front and two be- thetoes and the ease 
hind. ОГ the two turned ° with which the 
Ба ауага “опе is the proper 5 5 claws are bent show 
hind toe, and. the other is the о the foot to be spe- 
9 outside toe of the three usually cially adapted for 
me turned to the front. grasping and climb- 
Ewy -2 35 ME : ing, for the foot be- 
з. Examine its c/awsand note that | comes like a hand. 
iy Eu CR Rent. | 
4. The two front toes re joined at | « | This skin strengthens 
v their bases by a skin ; the other хӯ the toes. 
two being free. 
. АЙА, ass as 
5. The parrot is rarely seen on the | Its food consists of The nature of its food 
ground, * | fraitsand honey. | makes climbing a 
LI P It is rarely seen on | necessity. 


| the ground be- = 

cause its feet are not suited for walking or 
hopping, and its legs are not long enough 
for wading, It could only hobble on the 
ground, 


Fic 213.—Leg and foot of the ostrich. 


Ons 


ERVATIO: 


OSTRICH. M 


rS 


how the picture 
and call atten ion to its ШЕ ш, 
strong-looking legs. | ? г 
that the /Aighs are naked, bat 
that the /egs are covered witl 


scales (fig. 213). 


| 


| 

| 

a 

| 


2. Note that there are only two 


ird one being miss- 
ЕЙ TU ES that the outer | 
ot the two toes is without ү 
claw, but the other M ich | 
is the larger, 15 Sume wil 
a sharp, powerful claw. 


о 


REMARKSe, 


legs are remark- | 

ашу  strohg. 
Those which run 
to the heel feel | 
like bendable horn 
to the touch. It 
can run faster than | 
a horse. 

Compare with other 
animals famous 
lor their running 
powers, 
horse, dog, spider, 
&c., they all have 
good legspower. | 


like the |. 


2 resistance 


ture of the озїтїбї, | The sinews of ће | The leg and foot is 


built for running 
and kicking. То” 
escapo from its ene 
mies it has to de- 
depend entirely on 
its Терв, it runs 
from its foes in a 
оігошат course, lts 
es is simply terri- 


с. 
Naked thighs and 
scaly legs are both 
""Iavourable to run- 
ning, a minimum 
bein; 
- offered to the air, 


More than two toes 
are not required, as 
they never perch, 

The sharp, powerful 


claw is used for 
«defence. 
[Compare with the 


brown owl.] 


0 


о 0 


OnseRVA IONS ABD ЕХРЕКІМЕ REMARKS 
E E 
le] 3. Nate its large, hroad feet. Its home is in Africa. 
5 


| % o 


' — 


fruits, insects, ànd sm anf- 
mals. It also swallows pieces 
of iron, glass, large stones, &c. 


==, 
HERON. 


o 


= а. = : 

т. Show a picture of?the heron, | Se fig. 214. 
and note its very long legs. 
"They are slender but strong. | 

3 гары 

2. Examine the feet. Note that | 
the toes are spread. o 4 


о % 
DI met i Le 
® 3. An examination of the middle 


c 


o claws of each foot would show not at present 
o а numler of small, horny known. | 
projections, very much ike 
the teeth of a comb. L 
о 
о 
о 
<> T sr o 


9. Noie that the toes are not com) Contrast with duck. 


pfetely webbed, and they are | 
very,long and straight. 
toes are turned forward. 
times the fourth is missing, 
and, if present,“it is always 
very short. 
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о 
4. Its food consists of seeds, grain, | Compare with fowl. 


The use of these is 


The heron is a wader; 


INFE 


Suited to the sandy 
tracts of Africa. 

No teeth; hence 
stones, &c., swal- 
lowed to grind up 
the food. 


о - = 


hence long legs are 
necessary. 


This enables them to 
tread lightly over 

> soft mud and the 
leaves of floating 
plants. 


From what was 
learned of the 
heron inothe last 
lesson it might 
again be elicited 
that long legs, 
long necks, and 


long bills often go 
together. 


These birds are not 
swimmers, and 
therefore. a com- 
pletely webbed foot 
1s not required. 


with the habits of the birds. 


о 


о о 


3 о 


о PRINTED БҰ 


Summing up, we infer that the shaves and arrangements cf the toes vary 


Drawing and composition to follow. 
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